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NEW CHANGE IN FEDERAL SPECIFICATION W-P-131a 
COVERING AUTOMATIC CIRCUIT BREAKERS 


Important to those who specify, sell, buy or install circuit breaker 
panelboards is amendment-2 to Federal Specification W-P-13la. The 
amendment creates new classifications for circuit breakers. Circuit breakers 


of 5000 ampere interrupting capacity, for instance, are now classed 
as follows: 


Single unit, single pole, 15-100 ampere, 120 volt AC-Class A-1. 
Multiple unit, single pole, 15-50 ampere, 120 volt AC-Class B-1. 


Single unit, single pole, 15-100 ampere, 125 volts DC, 120 volts 
AC-Class C-1. 


This change means that single pole fully magnetic circuit breakers may 
be specified and purchased under these new classifications. 


Fully Magnetic Circuit Breakers incorporate many advantages which 
warrant study by electrical contractors, plant engineers, consultants, and 
others interested in dependable electrical systems. 


Among the advantages of Fully Magnetic Circuit Breakers are: 


. They require the least amount of engineering time to properly select and 
apply. Because they operate on magnetism — not heat — no ‘‘derating”’ 
is necessary. Inasmuch as fully magnetic circuit breakers always carry 
the full load, regardless of temperature, the proper selection of the 
breaker is based only on the load they must carry. 


. Fully magnetic circuit breakers can be installed in a boiler room, near 
ovens, soldering pots, radiators, steam pipes or in direct sunlight with 
the only consideration being the use of the proper size insulated wire and 
wiring procedure as set forth by the National Electrical Code. Because 
they depend on magnetic action alone for their tripping action, there is 


no possibility of nuisance tripping due to any external source of heat 
or from internal heat built up in panelboards. 


. Fully magnetic circuit breakers can be reset quickly. Because their action 
is magnetic, no elements in the breaker have heated up to cause the 
tripping. After tripping magnetically, the breakers can be reset in a mat- 
ter of seconds after the trouble has been removed. There is no waiting 
period for ‘cooling off.” 


These performance advantages of fully magnetic circuit breakers are 
important to users of circuit breaker equipment. To sum up: (1) They will 
save you engineering application time. (2) They allow great flexibility of 
placement. (3) They can be reset quickly. 


We will be happy to send you more information on fully magnetic 
circuit breakers and a cgpy of the revised Federal Specification W-P-131a 
with Amendment-2. Write to: 


Murray Manufacturing Corporation, 1250 Atlantic Ave., Brooklyn 16, N. Y. 





FOUR BILLION DOLLARS . . . 


. will be spent for new plant in 
1952 by all units of the electrical in- 
dustry! That's the big fact in the fig- 
ures Electrical World will publish on 
January 28 when the editors present 
to the industry their Annual Statistical 
Report. 

For the first time all units of the 
industry—private electric light and 
power companies, municipal, state, 
and power district utilities—will be in- 
cluded in-the statistics along with the 
Bureau of Reclamation, Corps of Engi- 
neers, TVA, and electric coops. Thus 
for the first time in 48 annual starts 
the editors offer their readers a truly 
All-Industry Report. 

This year’s data is based on returns 
from units of the industry represent- 
ng 88.1% of the nation’s generating 
capacity and more than 85% of the 
customers served. It is notable that 
the figures on activities of the nation’s 
Rural Electric Cooperatives are based 
on coops serving 26.7% of the cus- 
tomers served by utilities of this type. 
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the curtain for a moment and look 
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Net Income of private utility 
dropped for the first time since 1942 
due—you guessed it—to taxes. 


Revenue, on the other hand, was 
up. We estimate that it reached 
$5,640 million by year’s end. 


Generating capacity installed on 
November 1 had reached a total of 
74,678,000 kw. 


Energy Production at year end it es- 
timated at 370,536 million kwhr for 
the entire industry. 


Monufocturing indexes were up 
sharply except for the one associated 
with electrical appliances. It went 
down! 

So much for the preview. For more 
information on the dimensions of this 
industry's magnificent accomplish- 
ments last year we invite you to watch 
for the 48th 
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THAT ELUSIVE 


Pride in a job well done is all too rare these days. Yet 


Joe Humenik began his coreer at 
Okonite in 1911. Today, his 40 years of 
skill ore port of the vast know-how 
which goes into every cable. Here, he is 
epplying o braided cover to a 60,000 
volt shock-proof X-ray cable developed 
at Okonite 


Joe's son Ed, one of the many second 
generation employees at Okonite, joined 
the company in 1940, served 4 years in 
the Novy, now inspects and packoges 
Okonite’s famed Manson friction tape. 


pride in workmanship puts something into a product that neither 


machine nor material can contribute. 


That elusive “something” is an integral part of every Okonite cable. 


Added to Okonite’s premium materials and advanced manufacturing 


techniques, it spreads the extra margin of quality that tips the 


balance between a cable that’s superior and one 
that is merely good enough. 

Meticulous care in the making of insulated cables 
contributes heavily to the performance of vital electrical 
circuits. It has helped to make Okonite cables the 
outstanding choice for reliability among leading 
utilities, railroads and heavy industries. 

This craftsman's pride in his work is shared by countless 
Okonite employees. Better than one out of every six 
have worked here 20 years or more. Many are 
second, even third generation employees. 

They're skilled workmen . . . proud of their jobs and 


proud of their company. The Okonite Company, Passaic, N. J. 


4 


THE BEST 


N\e 
‘AN 


“™ \ 


} ' 
j/ } / Yi / 4 


6 
& 


| Mo) 


¥ 
’ 


) 
’ ) ihe 
Sai 
"Siesaatil 


a 


insulated wires and cables 


January 14, 1952 @ ELECTRICAL WORLD 












TERI 
near-by source 


everything from the bottom of the 
hole to the top of the pole 


Why spend time shopping around for 
pole-line equipment and supplies? From 
near-by Graybar you can fill all your 


requirements with just one order—and 


be sure you're getting dependable items. 
By ordering all your pole-line needs 
from this single source, you save time 
and paper-work expense. You get the 
products of the leading manufacturers 
of poles, crossarms, insulators, hard- 
ware, strand, line trucks and tools. 

As conditions permit, Graybar stocks 
many pole-line items in local ware- 
houses in more than one hundred cities. 
By scheduling ahead with Graybar, 
you're sure of the best possible chance 
of having all your requirements filled 
and on the job site when needed, 

When you call on Graybar, for sup- 
plies or for information, your needs are 
understood and accurately met. That's 
because Graybar has been familiar 
with pole-line requirements ever since 
the first lines went up. Experienced 
Graybar Outside Construction Special- 
ists are on call to help you solve unusual 
problems in the planning of any pole- 
line or underground project. Graybar 
Electric Company, Inc. Executive offices: 
Graybar Building, New York 17, N. Y. 


112-91 


in OVER 
100 PRINCIPAL 


NOW...ANOTHER GREAT INSULATOR 


PURIFIED 


GREATER TOUGHNESS— GREATER DENSITY 
GREATER MECHANICAL and ELECTRICAL UNIFORMITY 


More than half a century of experience has gone into the creation of VICTOR PURIFIED 
PORCELAIN—the wet process porcelain of highest insulation values, unequalled density and 
rock-like strength and resistance to impact. Laboratory tests prove it to be the finest insulator 
porcelain ever made! 


VICTOR PORCELAIN Is Truly PURIFIED 


1, Only premium grades of flint, feldspar and clay are used. 
2. Every shipment is stored in separate bins and tested for purity and uniformity before using. 


3. All clay is de-aired to achieve porcelain of maximum density. 


AND NOW... all woter used in processing is de-mineralized to remove the mineral salts which 
fuse during firing into microscopic, glass-like impurities! 





RESULTS: Increased Impact Resistance. . . Greater Density . . . Greater Manufacturing Control . . . 
Greater Product Uniformity! 


DON'T SETTLE FOR ANYTHING LESS THAN VICTOR PURIFIED PORCELAIN 
Get All the Facts from Your VICTOR Representative 


V J. A. Perkins Co. L. M. Rudbeck The Chas. L. Ward Co. 
Boston (Westwood), Mass. Indionapolis, Ind. Konsas City, Mo., Des Moines, lowa 
T. B. Dolly David D. Schneider ae 
New York, N. Y., Jersey City, N. J. Lovisville, Ky. Southwest Soles & Service Co. 


John J. Herrity Broisted & Boir Suomen Se. 
Washington, D. C. Detroit, Mich. Geo. E. Tarbox Co. 


L. Morris Landers Co. Gaide & Dunlap Denver, Colo. 
Atlanta, Ga. Charlotte, N. C. Chicago, til. Myron Swendeon 
Continental Sales & Engineering Co. Alton M. Johnson Co. Boise, Idaho 
Pittsburgh, Po. Minneapolis, Minn. Conely Engineering Co. 
Public Service Supply Cx , Inc. H. R. Koch Co. Solt Lake City, Utah 
Gonciend, Gt O, Conte, Oe, Moydwell & Hartzell, Inc. 


H. J. Schworberg F. R. Heern Co. Son Francisco, Cal., Los Angeles, Cal. 
Cincinneti, Ohio St. Lovis, Mo. Portiand, Ore. Seattle, Wash. 
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ADVANCE FROM WUYCTOR, — 


_ 


VICTOR PURIFIED PORCELAIN 


Finest Insulator Porcelain Ever Made! 


-VOLTAGE 
LABORATORY TESTS PROVE IT! ne 


SWITCH ond 


MECHANICAL BUS INSULATORS 
IMPACT TESTS* 


Removal of mineral salts from 
the water used in processing 
VICTOR PURIFIED PORCELAIN 
results in an average of 18% 
higher mechanical impact valves. 
The graph ot the left shows 
actual valves obtained from 
tests preceding and following 
installation of water de-mineral- SUSPENSION 
izing equipment. INSULATORS 


Results of Mechanical i 
Impact Tests GUY STRAINS 


TRANSMISSION 
PINTYPES 


A IN 
ENN 
NZ Results of MBE 
MATL LLL Strength Tests a 
Gee HE —_— 
| AVERAGE VALUES OF TESTS RUN | 


M&E STRENGTH siInstallation of water de-mineralizing equipment shows an 
TESTS* improvement of 24% in the range of variation of M & E SPECIALTIES 
strength values over the range obtained before instal- 
lation of this equipment. The graph above indicates the 
remarkable increase in uniformity of product. 


*Tests made on VICTOR 10”, 15,000 


 WicToR 


INSULATORS 


VICTOR INSULATORS, INC. VICTOR, NEW YORK 
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GLARE ELIMINATED 


without sacrificing efficiency 


California state highway specifications called 
tor: “high roadway brightness, with additional 
shielding to prevent distracting glare... ata no 
more than 2% loss in lighting efficiency.” 

A special shield for the Westinghouse OV-20 
mercury-vapor unit minimized glare and showed 
these results: /ess than 2% loss in efficiency. 

With thousands now installed, they have dis- 
covered that this is also one of the easiest street 
lighting systems to maintain. Relamping is a 
one-hand operation, because of the hinged con- 


struction. Routine cleaning is speedy. 


What's more, this unit provides lighting dis- 
tribution patterns for both wide and narrow 
highways. 

It will pay you to investigate the Westinghouse 
mercury-vapor street lighting systems. Send for 
B-3876-A, Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. J-04300 


PLANNED 
LIGHTING SYST 
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eee rear 


All stock types of TIREX cords and cables 
have the name “Simplex-TIREX”, together’ 
with the type and the voltage, molded onto’ 
them. This molded marking positively iden- 
tifies all TIREX cords and cables as the 
genuine article. 


It’s a safety feature from your point of view because it insures | 
that you get exactly what you are ordering and, in addition, it | 
prevents any question as to whether or not it is one size or the | 
other. In other words, it is a positive index as to the size, num- | 
ber of conductors and the type. If the name “TIREX” is there | 
it’s your assurance that you are getting genuine Selenium Neo- | 
prene Armored TIREX. 


The next time you need portable cords or cables be sure you 
specify TIREX and then be sure you get it by insisting that 
the cord or cable you get is marked “Simplex-TIREX”. 


SIMPLEX-TIREX IS A PRODUCT OF SIMPLEX RESEARCH 


SIMPLEX-TIREX 


SIMPLEX WIRE & CABLE CO:, 79 SIDNEY ST.. CAMBRIDGE 39, MASS 
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Pennsylvania Factory Procedures Put 


Lower Power Factors into Power Transformers 


A recent check of approximately 300 Penn- 
sylvania Power Transformers indicated that 2 ; ’ 
Susans tines eink teo-anieeamaeee eDrying out transformer core and coil units 


formers were under 2°), with many under 


1°,. This fine record is due in part to oF illing transformer with oil 


Pennsylvania's excellent procedures for: 


These factory procedures, maintained under 
careful control at all times, are part of Penn- 
sylvania's over-all program to provide Amer- 
ica’s Utilities and Industrials with the best 
power transformers that can be made. 


ee Drying of Transformers 
as 2 Pennsylvania's low-temperature, low- 


humidity drying equipment consists of two 
eel Mneaidie din specially designed ovens and an elaborate 


cm 
73 st <I —. ~~ activated alumina air-drying system. 
, . i ¥ te Integral parts of this equipment are: (1) an 


s 
iy ~— — air recirculation system with a capacity of 
: 12,000 cubic feet per minute, and (2) a pre- 
cooler that lowers the temperature of the air 
as it leaves the oven and removes the moisture 
from the air by condensation. Transformers 
can be dried in 24 to 48 hours at relatively low 
temperatures — approximately 75°C. This fast, 
low-temperature drying prevents deteriora- 
tion of the insulation during the drying-out 
period, and thus greatly increases the useful 
life of the insulation. Proper dryness of the 
insulation is determined by taking power 
factor readings of the insulation during the 
actual dry-out process. 


While they are still warm, transformers are 
removed from the ovens and placed directly 
into their respective cases. The core and coil 
units are not permitted to cool off and absorb 
moisture. By keeping the insulation dry, the 
low power factor values are maintained. 


Ne 3 
- 


Oil Treatment of 
Completed Transformers 


All power transformers are filled with de-aerated 
oil under vacuum in their own tanks. 


Transformers designed for partial vacuum are 
placed inside a large vacuum tank. By break- 
ing up the oil into a fine spray as it enters the 
transformer tank, the air is readily removed 
by high vacuum. 


Transformers designed for full vacuum are 
evacuated in their own tanks. Oil is brought 
into the transformer through spray nozzles 
while a high vacuum is maintained in the 
tank. 

Transformer being filled with oil while 

under vacuum 

30,000 Kwa, 3 Phase, 60 Cycle 4,000 

Grd Y-115,000 Grd Y-124704 ve Inert 


gas-oil seal system | preservation; tank 
braced for full vac 


a ~ 
Pennsylvania 
TRANSFORMER COMPANY 
Canonsburg, Pa. + Greater Pittsburgh District 
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Fewer equipment failures—less “down-time” 
through SCHEDULED PREVENTIVE MAINTENANCE 


If you’d like to read a case history that shows 
how “the other fellow” in the utility business 
is making big savings in caring for his expensive 
equipment — send today for free folder KD656. 
Just off the press, this informative folder tells 
in detail the 20 years’ experience of The 
Kansas Gas and Electric Co. with the Kardex 
preventive maintenance system designed for ~ 
their Generating Department. They avoid © 
outst expensive repairs with a simple system — 
which flashes notice when inspections are : 
needed in ample time for effective, eco- | 
nomical action. Kardex is not only the | 
mary abs simplest means of achieving this result, ; 
but the most unfailing. You can’t miss © 
the warning Kardex signals. f 
Don’t take our word for it. Read the ' 
facts and judge for yourself what such : 
a system could do for your equipment, 
your operating costs. Mail the coupon ' 
today — while it’s on your mind. 
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Send for this FREE booklet today 


| 
| 


———— 


\ 


Management Controls Library, Room 1608 
315 Fourth Ave., New York 10, N.Y. 


Yes, I would like your booklet KD656. 
NAME__ 
FIRM 


eS eS ee ee 
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POWER BY HELPING YOU TO 


Know THE CONDITION 
OF Your Batrériés! 


Knowledge of the condition of your batteries is important be- 
@ause: (1) you know when batteries should be replaced to 
@ssure you of uninterrupted power and (2) you can be sure of 
Sorrect charging and systematic maintenance. For these rea- 
fons, the GOULD PLUS-PERFORMANCE PLAN emphasizes the 
Yorious ways to determine battery condition. 


The GOULD PLUS-PERFORMANCE PLAN is a complete library 
@ technical information consisting of manuals, articles, specifi- 
@tions, bulletins, record cards, charts and graphs covering 
@very phase of battery care. It gives you information on how to 
select, charge, handle, maintain, inspect and test that can im- 
prove your battery performance as much as 50%! It's FREE. 
Write for booklet describing the plan. 


DETERMINING STATIONARY BATTERY CONDITION 


VISUAL INSPECTION can tell you the electrolyte level, amount of sediment 
and the physical condition of the plates. If the sediment space is filled or 
portions of plates have fallen into this space, battery should be replaced. 


RECORD pilot cell gravity and voltage readings daily. Periodically record 
all cell voltage and gravity readings following equalizing charge. Compare 
with previous readings to determine whether cells are uniform and in good 
condition. 

TEST DISCHARGE, to determine the condition of the battery, is done by dis- 
chorging a fully charged battery at a constant rate until the battery is not 


more than 80% discharged. Comparison of cell voltages with manufacturers’ Temperature and specific gravity readings 
: : ; give an indication of battery condition, 
curves shows whether battery is delivering rated capacity. 


| STORAGE BATTERIES 
J GOULD-NATIONAL BATTERIES, INC., trenton 7, New Jersey 
Always Use Gou!d-Notional Automobile and Truck Botteries 
12 
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You can jorotit 


from Manchester's Experience 


Quick, Easy Expansion with 
Westinghouse Network Transformers 


Public Service Company of New Hampshire 
envisioned Manchester as a City sure to grow... 
power requirements certain to increase. That's 
why an underground secondary network system 
was installed...to give the flexibility needed to 
accommodate extensions, load shifts and future 
growth economically. 

Already these predictions have come true. But 
the network system offered a simple solution. A 
number of new 500-kva Westinghouse Network 
Transformers were quickly and easily installed 
throughout the city. 

Here’s the transformer that offers greater 
Savings in initial cost...and these plus features: 

STANDARDIZED electrically and mechanically to 


meet industry requirements. ..to improve delivery 
and reduce costs. 


CONTINUOUS WINDINGS with sliverless copper. 
HIGH AND LOW-VOLTAGE COiLs accurately centered 
to minimize short-circuit stresses. 
SINGLE RESPONSIBILITY — transformer, network 


protector, rotary switch all supplied by one 
manufacturer. 


Westinghouse helped develop the network 
system over 29 years ago and has continuously 
pioneered new developments. Complete facilities 
including board analysis and competent engineers 
can help with your system planning. Call your 
nearest Westinghouse representative or write 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pa. 


_ cca Ue PROT Hsu Marmont, 
bit LOT 
i ORAS HIE 


J-70614 


you can e¢ SURE...1¢ ws 
o 
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Choose from 78 
Trucks and | 


wilt 3 


You are invited to request the FWD “CODE You buy more than a truck when you buy an FWD 
BOOK” which makes it easy for you to select the E i 7 


motorized unit best suited to your work Extra traction and proper distribution of weight and power 
give you all this 


demonstrating FWD performance in utility line construc- ® Ability to follow the job tion schedules — regord- 


Also, upon request, you will be shown a 20-minute movie, 


tion and maimtenance. Ask FWD or your nearby FWD 
distributor 
THE POUR WHEEL DRIVE AUTO CO way. ; ® Lower maintenance cost. 
Cliatoaville, Wis. + Cenadian Factory: Kitcheoer, Oat. ® Ability to restore service 5 
World Wide Sales and Service foster — meet construc. °* Up to twice the truck life. 


safely, on or off the high- less of weather. 
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Combinations of 
Equipment... 


FWD is the CENTRAL SOURCE for complete mobile 
workshops . . . including cabs, winches, derricks, 
boring machines, platform and line bodies 


FOR LINE MAINTENANCE 


. FWD gives you the extra ability to restore 
service faster! Bad weather doesn’t slow up 
FWDs. They safely carry men and equipment 
right to the trouble spot! They are the eco- 
nomical answer in all types of routine and 
emergency services. 


FOR LINE CONSTRUCTION 


. with FWDs you're able to stick to your 
schedule and meet deadlines. FWDs travel 
where and when other trucks can't operate! 
You can do more work per day — and at low- 
er cost — because FWDS conserve valuable 
manpower! 


WHAT ARE YOUR TRUCK PROBLEMS? 


FWD matched combinations answer needs such as these: 


FOR CONSTRUCTION — Consists 
of earth boring machine with in- 
tegro! derrick, winch and plot- 
form body . . . on light duty, 
medium duty or heavy duty FWDs. 


GENERAL PURPOSE TRANSPORT 
— H 6 «x 6 with Sth wheel for 
use with lo-boy, semi-troiler, full 
4 wheel or pole trailer. Winch 
mounts behind 3 man cab. Tool 
compartment under platform 


FOR MAINTENANCE — Conven- 
tional 3 man cab with line main 
tenance body, winch, derrick. 
Combines with light duty, med- 
ium duty or heavy duty FWDs. 


FOR CONSTRUCTION (and main- 
tenance of energized lines) — 
For one-man operation. Patented. 
Front mounted earth boring mo- 
chine with integral telescopic 
derrick — rear mounted engine 
— winch. For heavy duty FWD. 
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FOR MAINTENANCE—2 man cob 
over engine style with crew com- 
po’tment in maintenance body. 
Winch and derrick. Matched with 
medium duty FWD chassis. 


ALL PURPOSE LINE MAINTE- 
NANCE AND CONSTRUCTION—2 
mon cob-over-engine. Crew com- 
partment in combination platform 
and line body. Inciudes earth 
boring mochine, derrick, winch. 
For medium duty FWD 


FOR MAINTENANCE — Conven- 
tiena! 3 mon cob with crew com- 
portment in maintenance body. 
Winch and derrick. For light duty, 
medium and heavy duty FWDs. 


aS Ht + ea 


FOR MAINTENANCE — Heavy 
Duty 6 x 6 hos conventional 3 
men cab. Crew compartment built 
into maintenance body. Matched 
combination includes winch and 
derrick. 





We Gain TWO WAYS 


with Westinghouse 


Westinghouse Induction Regulators installed at 
urban substations give double duty. They're 
dollar makers and dollar savers. They assure max- 
imum revenue by faithfully delivering adequate 
and sustained voltage. They cut regulating costs 
because Westinghouse design provides sure opera- 
tion with minimum maintenance. 

New electrical controls simplify adjustments 
over the complete range of balance voltages and 
band widths. Dependable settings are simply a 
matter of turning dials . . . as easy as tuning in a 
radio. The voltage level setting is accurately cali- 
brated, permitting adjustment without disturbing 
Either may be ad- 


justed without interrupting the operation of the 


the line-drop compensator 


regulator. 


Sturdy regulator construction assures long, 


trouble-free life. All relay moving elements are 
mounted on stainless steel spring hinges. Thus, 


Induction Regulators 


maintenance inherent with bearings is eliminated. 
Metallic contact of the pole faces on the motor- 
operating relay has been entirely eliminated by 
use of the spring-supported, snap-action element, 
making it impossible for the relay to stick be- 
cause of residual magnetism 

Westinghouse Induction Regulators are avail- 
able in three types, to meet all urban station 
requirements your choice of oil-cooled, 
air-cooled or inerteen-cooled construction. West- 
inghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. 


J-10371 
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EXCLUSIVE UNIT 
ASSEMBLY! 


Never before a vaportight lighting fixture so safe, 
so efficient, so easy to install...so economically 
serviced and maintained! 

Combined in an exclusive “Unit Assembly,” re- 
ceptacle, globe and guard are detachable as a 
single unit instantly, without tools! Re-lamping or 
cleaning becomes safe, swift and simple. One 
trip up the ladder to exchange assemblies, and 
the job’s done! 

This outstanding new V-51 line includes 18 
different types of rugged malleable iron bodies 
for pendant, ceiling or bracket mounting. Each 
body takes both 100 Watt or 150-200 Watt “Unit 4 
Assemblies.”’ Each body, except bracket types, is ‘ 
grooved to mount four reflector styles in three . NEW-INSIDE AND O 
different sizes. This complete interchangeability of __ Sectional View Shows Outstanding New ign 
parts permits the assembling of 256 complete 1? and Operating Principles. 
fixtures, using only 32 basic components. 

Reflector is quickly attached or removed for 
cleaning without tools—thanks to exclusive neo- 

prene rubber ring attachment. Shock-absorb- 

ing socket in “Unit Assembly” permits the 
use of standard lamps where costlier mill- 


am N type lamps were formerly used. 
For full details on this great new fixture, 


write for Bulletin 5-A. 


Malleable iron fixture body. 

Connecting block with spring leaf contacts. 
Neoprene rubber ring holds reflector. 
Vaportight gaskets. 

Globe and guard adapter body. 
Shock-absorbing socket. 

Snap-on type guard. 

Vaportight globe. 
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TWIST 
—IT'S ON! 


Sold Though Electrical Wolo APPLETON 
APPLETON ELECTRIC COMPANY 
Ape ze) 1705 Wellington Avenue * Chicago 13, Illinois © a es C i g a C 
Branch Offices: NEW YORK, 50 Church St. © DETROIT, 3049 E. Grand Bivd. © CLEVELAND, 1636 

Euclid Avenve * SAN FRANCISCO, 655 Minna St. © ST. LOUIS, 227 Frisco Bidg. * LOS ANGELES, 


100 WN. Santa Fe Ave. © ATLANTA, 724 Boulevard, N.E. © BIRMINGHAM, 429 Brown-Marx Bidg. 
MINNEAPOUS, 305 Fifth St, S. * PITTSBURGH, 414 Bessemer Bidg. * BALTIMORE, 100 E. Pleasant St. 


BOSTON, 10 High Street * DENVER, 1921 Bicke Street * PHILADELPHIA, 1017 Cherry Street 
CINCINNATI, 626 Broadway * HOUSTON, 709 M. & M. Bidg. * HAVANA, Cuba, Malecon No. 9. 
Resident Representatives: Binghamton, Dallas, indionapolis, Kansas City, Orlando, 


Milwaukee, New Orleans, Seattle, Portland, Ore. 






Export Representatives: international Standard Electric Corp. 67 Broad St., New York 4, N. Y, 


— 
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Positive Protection... 


oe heavily loaded, complex transmission systems re- 
quire dependable high-speed electrical protection. And 
Allis-Chalmers circuit breaker engineers are continually de- 
veloping and testing new designs to provide faster perform- 
ance and higher interrupting capacities. 

Special test equipment permits detailed study of mecha- 
nisms in motion, including even the fastest operating parts. 
High-speed photography, for example, permits contact travel 


in oil to be recorded through a transparent manhole cover. 

Extensive tests are made on each new design — first on 
separate components, then on the complete circuit breaker. 
Customer surveys confirm the importance of our emphasis 
on sound mechanical design and thorough testing. 

Get the complete story on Allis-Chalmers circuit breakers 
from your nearby A-C district office, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-3581 


ALLIS-CHALMERS 
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Now—All Your 
Utility Ledger Posting 
on One Machine! 


Yes, it is truly amazing the way the <ompletely new 
Burroughs Sensimatic handles utility 

accounting jobs. And there’s a good reason—for 
the Sensimatic was designed with the needs 

of utility companies in mind. 


It's completely new from the ground up—built around 

a brand new principle, the control panel, or “mechanical 
brain,” that directs the machine automatically through 
any four accounting applications, in any combination. 
Control panels are interchangeable instantly and there is 
no limit to che number that can be used—no limit to 

the number of accounting jobs a single machine can do! 


The Sensimatic makes possible a great improvement in 
accounting speed, flexibility, atid ease of operation. This 
means faster billing and posting, working-hours saved, 
increased output and, best of all, reduced accounting 
expenses. The Sensimatic is moderately priced, too. 

Get the complete story of this sensational new Sensimatic 
today. Call your local Burroughs office or write 
Burroughs Kadiog Machine Company, Detroit 32, Mich. 


HANDLES ALL THESE JOBS— ud mr 


Operating Ledgers © Work Order Ledgers © General Ledger ® 

Material and Supplies Ledger © Bank Ledger © Revenue Ledgers 

® Accounts Receivable Control Ledgers ® Stockholders Ledger @ 
Operating Statements 


WHEREVER THERE'S BUSINESS THERE’S Burroughs 
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Soaked 
in the flood... 
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“We cleaned and tested the first few of the newer “so we just hosed down the remaining Nitrile-sealed 
transformers,” said city engineer, Harvey Earp, “and transformers, gave them a routine check, and put them 
found that no water had gotten in, ... back on the lines.” 


G-E Spirakore* Transformers 
stay moisture proof! 


When the flood hit the city of Osawatomie, Kansas, it com- 
pletely submerged a number of distribution transformers. 
Yet service was restored in most areas only a few hours 
after the water receded. 

This speed was possible because of the fine work done by 
the repair crews .. . and the water-tight seal on G-E Spirakore 
transformers. Although water did leak into some transformers 
of older design, every one of the Nitrile-sealed Spirakore 
transformers came through unharmed. The first Nitrile- 
sealed transformers recovered were cleaned and found un- 
damaged—so the rest were merely washed with a hose, 
given a routine inspection, and put back in service without 
an inside tank check. And they are still on the job! 


Nitrile Gaskets Used in Every Opening! Not ever flood 
waters could get into Spirakore transformers because every 
opening—for cover, hand-hole and bushings—gets sealed 
with a Nitrile gasket. Completely air-tight, water-tight, this 
sealing eliminates transformer breathing—prolongs the life 
of both oil and insulation. Because no cement or sticker is 
used, gaskets can be removed easily—are reusable. 

Better sealing is just one of the design features that make 
Spirakore the finest transformer obtainable. Bulletin GEA- 
5400 describes many more. If you haven't a copy, write for 
one today. Address General Electric Co., Schenectady 5, N.Y. 
*Reg. Trade-mark of General Electric Co. 


“IBY 


“The Nitrile seal,” continued the city engineer, “kept 
our Spirakore transformers air-tight and helped us 
get our system back in service just a few hours later.” 


Ta acon ean 





Proved by Years 


of Service 


Freedom from 
Gap Electrode 


Corrosion 


Elimination of 
Radio Interter 
ence 


IC SERVICE MA 


Ra Arresters Establish 
/ necord of Efficient Protection 


ay ds of Crysta! Valve Arresters 
We ventilated spark gap type have 
h unsurpassed performance for 
than 16 yeors on distribution 
lems both here in the United States, 
and in foreign installations. Careful 
service checks indicate a performance 
record of almost 100% under a wide 
variety of service conditions 
This outstanding arrester provides 
split-second protection The spark gap 
vents, an important design feature, 
permit movement of the air in and out 
of the spark gap housing, and circula- 
tion within the housing. This prevents 
accumulation of moisture, protects 
gap elements and housing intenor 
from corrosion 
Other features include: glass 
housing for the gap structure 
on arresters that operate at the 
higher voltage ratings—inspec- 
tion made easy, multiple arc- 
ing unit with smooth discharge 
surfaces, high speed operation 
Oxidized silicon carbide valve 
element assures low IR voltage 
drop, high surge discharge 
capacity Available in five volt- 
age ratings 
Crystal Valve Lightning Arres- 
ters offer complete protection 
and service that lasts 


Write Dept. 1709 today for new 
foider describing in deta:! Crystal 
Valve Ventilated Spark Gop A: 
resters. Ask for No 43) 


RING CO., PHIL 


CRYSTAL VALVE 


LIGHTNING ARRESTERS 


What Makes A Good 
Spark Gap Assembly? 
by 


j. R. McFarlin, Vice President 
ELECTRIC SERVICE MANUFACTURING CO. 


Spark gap assemblies of valve type 
lightning arresters are vitally important 
elements of the arrester, they ordinarily 
consist of a senes of individual gaps 
formed from electrodes separated by in 
sulating spacers, and properly assem 
bled on an insulated support; the 
number of individual gaps and their 
sparkover value is dependent on the 
voltage rating of the arrester; such as- 
semblies may appear to one to be simple 
and ordinary structures but have you 
ever given thought to some of their 
technical aspects? 

For instance, do you know why brass 
is ordinarily used for spark gap elec- 
trode? The reason dates back to 1892 
when Alexander Wurts published re- 
sults of his classic experiments on non- 
arcing metals for spark gap electrodes; 
Wurts found that the best non-arcing 
properties were found to exist in the 
metals covered by Group 2 of Men- 
deleff's “Periodic Arrangement of the 
Elements" — beryllium, magnesium, cal- 
cium, zinc, strontium cadmium, barium, 
mercury radium obviously zinc was 
the most practical. Zinc itself has too 
low a fusing point to be satisfactory as 
a gap element, so it was alloyed with 
copper, the alloy was found to be highly 
satisfactory and as a result, from about 
1892 to the present day, practically all 
valve type arresters have had spark gap 
electrodes made of brass 

Many other factors enter into the de- 
sign of efficient spark gap assemblies 
zinc content of brass used, its hardness, 
shape of electrodes and discharge sur 
faces, accuracy of electrodes and spa 
cers, inter-electrode capacitance, grad 
ing, sparkover characteristics—all of 
which are important in this element of 
the arrester 

Why do Crys- 

| tal Valve light- 

ning arresters use 

the particular 

gap assemblies 

they do”? Back in 

1916 this Com 

pany designed a 

spark gap unit, 

many millions of 

which have been 

used in various types of arresters since 

that time. The electrodes were circular 

in shape and made of brass: the arcing 

surfaces were somewhat flattened and 

smooth; they were used as single gaps 

and in multi-gap assemblies; in 1916 

electrode spacers and supports were 

made of molded plastic—since 1926 

they have been made of steatite; in 

1916 and to date raanufacturing toler 

ances on all parts have been held to 
exceptionally close limits 

Since their development in 1916 con- 
siderable research has been done in at- 
tempts to improve the excellent char- 
acteristics of these electrodes and 
assemblies. Result? The spark gap 
structures used in Crystal Valve arres 
ters of today are fundamentally the 
same as were used in arresters of our 
manufacture some 35 years ago and are 
one of the components responsible for 
the oustanding performance of these 
arresters over a period of some 26 years 


(Advertisement) 
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EASY TO SELL AND INSTALL 
- - REPEAT BUSINESS 
BUILDERS, TOO! 


So many contractors have discovered 
it—you install one “Buffalo” Fan, and 
it’s so satisfactory that the customer 
comes to you for his next fan job, and 
sends customers to you. 
“Buffalo” Fans have been 
pleasing particular indus- 
trial customers for 74 years 
now. And best of all, “Buf- 
falo” Fans are made from 
the point of view of the man 
who installs them —they’re 
not fancy, they're not cheap- Se ee 
: ys y P i - a | Belted Vent Set, one of 
ened in the manufacturing : z our most popular light-duty fans 
process. Thev’re well-engi- for centralized ventilation. Com- 
. i : plete unit, ready to install. 
neered in every part—built aw aa 
: 4 WRITE FOR BULLETIN 3720 
to move maximum air on 
minimum power, to do it 
quietly and to last a lifetime. ee ere ee eee 
\ want, because it’s low in first costs, 
So for best all-around results simple to install, costs little to run 
on your next fan installation, 


—the BREEZO Fan! 
make it “Buffalo”! WRITE FOR BULLETIN 3222-F. 


Pennine EE 


SAE ARES LALELE SAARI LEED 


BUFFALO & 


212 MORTIMER ST. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


BUFFALO, N. Y. 


Branch offices in all Principal Cities 


VENTILATING AIR WASHING AIR TEMPERING 


nip 19014) 40mm el oN a EXHAUSTING 
FORCED DRAFT COOLING 


HEATING PRESSURE BLOWING 
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FIRST STEP 
DWARD SERVICE CONTINUITY... 


These key links in power generation 
and distribution systems must have 
high dielectric and mechanical 
strength. I-T-E Isolated Phase Bus 
is designed and built to meet all the 
electrical and mechanical essentials. 


Generator leads — 


I-T-E Isolated Phase Bus can be used 
indoors or outdoors—on long runs or 
short runs. It can be threaded through 
complicated mazes of piping and con- 
duit. Connections to transformers and 
other auxiliary equipment are neat 
and easy. 


that satisfy your requirements 





eS 


easy-to-order 


Working from a simple, single line 
diagram of your circuit and building, 
I-T-E supplies finished drawings and a 
quotation for a complete bus. 


And the bus production capacity of 
I-T-E and its R&IE Equipment Divi- 
sion is sufficient to satisfy the require- 
ments of all the generators now being 
produced in the United States. 


easy-to-install 


Readily adaptable to any building con- 
tour, I-T-E Isolated Phase Bus may 
be furnished in sections of three phase 
units, when required. It may also be 
delivered as packaged parts—to meet 
particular installation problems. 


proved in service 


I-T-E Isolated Phase Bus has been 
transmitting the power from the larg- 
est generators since 1936. Over 24 
conductor-miles in 213 installations are 
in service today. 

For further information, write for 
Catalog Section 10004. I-T-E Circuit 
Breaker Company, 19th and Hamilton 
Streets, Philadelphia 30, Pennsylvania. 


Power Switching Equipment: 


R&IE Equipment Division, Greensburg, Pa. 


Canadian Mfg. and Sales: 


Eastern Power Devices, Ltd., Toronto 


Export Sales: 
Philips Export Corp., N. Y., N. Y. 


—————— 
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Westinghouse Power Centers 


1ti) Powet Control Costs 


for Chicago Pneumatic Tool Company 


Six Westinghouse Power Centers, consisting of dry-type trans- 

formers and switchgear, are serving operations in Chicago 

Pneumatic Tool Compary’s new plant at Utica, N. Y. And their 

favorable effect on power control costs—summed up in the 

following statement—suggests a savings opportunity for you. 
“By bringing high voltage to the power centers, heavy 
copper from the main substation was avoided .. . voltage 
regulation and voltage drops were well within acceptable 
limits. Compact design enabled us to place some of the 
units on a small mezzanine to provide more space for pro- 
duction on the main floor. 

“Since all units are duplicates, we enjoy maximum inter- 
changeability and a resultant savings in spare parts. For 
future convenience and economy, spare feeder compart- 
ments are equipped to take additional breakers as the 
load increases.” 

Dry-type power centers will enable this user to realize even 
further savings. The elimination of vaults, oil conditioning 
and testing, promises a saving in routine maintenance. Freedom 
from fire hazard warrants lower insurance rates. Maintenance 
of a good voltage condition assures more efficient performance 
of manufacturing equipment. 


GET THE COMPLETE STORY 


Westinghouse Power Centers are the key to efficient power distribu- 
tion. They offer better service continuity, greater flexibility, better regu- 
lation . . . all the things that contribute to power control economy. Most 
important, they provide the simplest, lowest-cost means of attaining the 
power system that best meets your operating requirements. 

Booklet B-4162 covers Westinghouse Power Centers in 
detail. Booklet B-4045 discusses various types of plant distri- 
bution systems wherein power centers offer maximum advan- 
tage. For your copies, contact your Westinghouse representa- 
tive or write Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-60763 


POWER CENTERS 


ELECTRICAL WORLD @ January 14, 1952 





Enclosed self-(base) 
ventilated 


Totally-enclosed, fan-cooled 
with top-mounted air-to-air 
heat exchanger 


@ One of the many advantages of Elliott Fabri-Steel 
motors is the comparative ease with which motor 
enclosures can be devised, actually tailor-made to meet 


practically any reasonable operating condition. This 


unique adaptability is illustrated on these pages. It is 


applicable to all Elliott “Fabri-Steel” motors. 


Full information and data on request. 


Modified frame 
for top discharge 


Totally-enclosed, water-cooled with side- 
mounted air-to-water heat exchanger 





construction 
the need /& 


For instance, consider a 

e w 
standard, dripproof, squirrel-cage 
induction motor... 
Without change in electrical aah this sone 


to meet the widest Sasiety 6 eal penidions, 


as shown in thé following illustrations . 


INDOOR 
OUTDOOR SPLASHPROOF SPLASHPROOF , 


se nae Ot RE SABO 
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Round frame for mounting inside 
a duct system with a F. D. fan drive 


Modified to a vertical 
on both tapered shaft extensions 


outdoor splashproof design 


Pee Be) 
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’ That's why TRANSITE DUCTS 
save time, labor and money 


ear oie 


Thess “ON THE JOB” photographs 
show why savings begin right at the 
start of the installation when you use 
Transite* Ducts. 


4 OTHER REASONS WHY 
TRANSITE DUCTS DO A 
BETTER JOB AT LESS COST: 

1. Corrosion - Resistant. Transite, 
being made of inorganic asbestos 


and cement, resists corrosion and 
1s immune to electroly sis. 


en ET 


The light weight of Transite Con- 
duit and Korduct permits hauling a 
substantial footage of duct per truck. 
Handling is fast, too, because the 
asbestos-cement composition of 
Transite Ducts makes them strong 
and tough. The longer length of each 
duct... 10 feet reduces the 
number of joints in the completed 
line. And joints are quickly made 
with the Transite Tapered Coupling 
that is engineered to stay tight in 


service. 4. Higher Thermal Conductivity. 
Cables run cooler in Transite, re- 


— 


2. Permenentiy Smooth Bore. 
Transite makes long cable pulls easy. 
Danger of damage to cables is also 
minimized. 


3. incombustible. Transite will not 
burn nor contribute to formation 
of smoke, gases, or fumes . . . con- 
fines burn-outs and protects adjacent 
cables permanently. 


For the full story of how Transite 
Ducts can reduce your cableway costs, 
write Johns-Manville, Box 290, New 


ducing PR losses, increasing cur- 
rent capacity and prolonging insu- 
lation life. 


York 16, New York. 


Easy to Handle: Working 

in a deep trench, this 

man finds that the light Speeds Installation: Transite Ducts Speeds Distribution: The light Cuts Manhole Costs: Concrete will 

weight of Transite Ducts @f¢ joined so rapidly that the as- weight of Transite Conduit enables be poured directly around these 

helps him work without sembly man can often follow right the contractortohaulalargenumber  Transite Ducts to form the manhole 
behind the trencher . . . as shown in of ducts per truck and speed distri- wall, a time and material saving 

this installation. bution.on job site. made possible by Transite’s strength. 


Johns-Manville TRANSITE DUCTS 


TRANSITE KORDUCT —for 
installation in concrete 


undue strain 
Reg. U. 5. Pat. Of 


TRANSITE CONDUIT —feor exposed werk and installation 
underground without a concrete encasement 
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IN SAFETY SWITCHES — Marlin-Rockwell Corporation’s ball bearing factories use 30 IN COMBINATION STARTERS — Rug- © 
ampere HCI switches as disconnects for high frequency motors used to power internal ged, simple construction of HCI is 
grinders. HCI interior is removable for easy wiring and inspection. No exposed live perfectly adapted to use as disconnect 
parts when switch is OFF and door open. Underwriters’ Laboratories Approved. in combination starters. 


SAFE LOAD BREAKING 


with Unique “Arc-Quench” Action 


For the first time in a safety switch, magnetic repulsion is used to break load 
quickly, safely. 


a: opistaanbe OOOO 


In Trumbull’s HCI ( High Capacity Interrupter) Type A switch, double-break 
contacts are projected and withdrawn with piston-like speed and force. The arcs 
repel each other and strike against grid pins, breaking into smaller arcs which 
cool rapidly. 

The unique arc-quenching action provides safety, lengthens contact life by 
preventing pitting, and gives the switch much greater life expectancy. HCI with- 
stands heavy short circuits without damage. 


Its initial success as a safety switch has led to its adoption for use as discon- 
nect in combination starters, control centers and switchboards. 


Write for Bulletin TEC-10 which describes the HCI fully. 


IN SWITCHBOARDS AND CONTROL 


CENTERS— Compact 30 and 60 ampere 

T K U YI B U L L E L t e T S | C HCI switch interiors can be mounted 

in twin switchboard units (100 am- 

pere HCI takes same vertical space), 

saving trough space and providing de- 

DEPARTMENT OF GENERAL ELECTRIC COMPANY pusdaiiveineidneisanhiniesant 
PLAINVILLE, CONN. sure ON-OFF handle indication, 
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Vanmibhed Cambric Cable 


CONDUCTORS: 


Solid 
Stranded 


Extra-flexible 
Annular 
Segmental 


AMERICAN BRAID FINISHES: 


Weatherproof Wax 

Flame and Moisture Resisting 
U.R.C. 

Slow Burning 


OUTER COVERINGS: 
Cotton Braids 
Asbestos Braids 
Lead Sheaths 
Lead and Amerprene (Neoprene) Jackets 


ARMOR FINISHES: 


Flat Steel Tape 
Interlocking Metal Tape 
Steel Wire 
Basket-weave 
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@ When you design a cable installation, you 
usually end up making a choice between var- 
nished cambric, paper or rubber insulation. To 
help you, here’s a quick run-down on varnished 
cambric—as compared to rubber and paper. 


ambric Cab 


LOAD CAPACITY AND HEAT RESISTANCE—Here, 
varnished cambric is in between paper and rub- 
ber insulations. In a 10 KV single conductor 
cable, maximum recommended copper tempera- 
tures are 81°C. for varnished cambric, 84°C. for 
paper, and 70°C. for special grades of rubber. 


MOISTURE RESISTANCE—Varnished cambric may 
be used indoors in dry locations without a lead 
sheath while paper must always be protected by 
lead or some other form of moisture seal. Var- 
nished cambric should not be used underground 
without a lead sheath, as its moisture resistance 
is not equal to rubber. 


EASE OF HANDLING—V arnished cambric is easier 
to handle, simpler to install than paper; but i€ 
isn’t as flexible as rubber. : 


OlL AND GREASE RESISTANCE—Varnished cambri¢é 
may be used in contact with oil or grease. It is fat 
superior to rubber in this respect and better ev ef 
than Neoprene. Paper insulation must be prom 
tected with a lead sheath in which case the lead 
is of course resistant to oil and grease. 


SNE ESATA RT oe rte 


¥ 


BREE 


DIELECTRIC STRENGTH—Varnished cambric is bet~ 
ter than rubber, but not equal to paper. 


IN OTHER WORDS, varnished cambric is the in- 
between insulation for wires and cables. It is not 
likely to replace paper for high voltages and 
general power transmission. It can’t equal rub- 
ber for flexibility and moisture resistance as 
needed by submarine and buried cables. 


Perhaps the most common use of varnished 
cambric is for general power distribution within 
manufacturing plants . . . especially in heavy in- 
dustries where large blocks of power are trans- 
mitted for short distances. Varnished cambric 
cables with rubber jackets are often used for 
bridges and other structures that need aerial 
cables. Here, we use rubber because a lead jacket 


: 
3 
| 
| 
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But for many installations, varnished cambric 
is the only insulation to use. 


For example: If current carrying capacity is 
important, varnished cambric will generally re- 
place rubber. It is frequently used where paper 
would seem to be the logical choice—because 
varnished cambric is so easy to install, terminate 
and join. 


U-S:S American Varnished Cambrie Cables 


UNITEOD 


ee ae Ae 


would probably be ruined by vibration. 

If you want to be sure that you’re using the 
right insulation for your job, get in touch with 
our skilled engineers. For more information, 
write to American Steel & Wire Division, Rocke- 
feller Building, Cleveland 13, Ohio. 


STEEL 


AMERICAN STEEL & WIRE DIVISION, GENERAL OFFICES, CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 

UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


ELECTRICAL WORLD © January 14, 1952 





Type 1803-A 


Moderately Priced 
A-C Vacuum-Tube Voltmeter 


with Many Operating Conveniences 


The Type 1803-A Vacuum-Tube Voltmeter dupli- 
cates the performance of its pre-war predecessor, the 
popular Type 726-A instrument, at a price less than 
the latter and with many improvements including a 
smaller and completely shielded probe, a single zero 
adjustment for all ranges, a power supply not limited 
to a single frequency, and smaller and lighter con- 
struction. 

This voltmeter is a peak-reading instrument 
with a straightforward circuit. It consists of a 
diode rectifier mounted in the probe, followed by 
a d-c amplifier and an indicating meter. The d-c 
amplifier uses a twin triode in a degenerative, balanced 
circuit. 
The probe plugs into supports on the side of 
the metal cabinet, in which 
position the auxiliary test 
leads and terminals sup- 
plied with the instru- 


ment can be attached 


GR. A-C Vacuum -Tube Voltmeter 
7 Moderately Priced at $155.00 


Five Ranges Four scales cover the to 150 


Polts a-c (full scale: 1.5, 5, 15 


ranges from 0.1 
50 and 150 volts) 


Good Accuracy « 3 


subject to frequency correction above 50 Mc; 


of full scale on all ranges for sinusoidal 
voltages 


correction curve supphed 


Wide Frequency Range without correction up to 120 Mc with 


maximum error of 10 correction curve supplied 


Single Zero Adjustment for all ranges 


Equivalent A-C input is a resistance in parallel with a capacitance; 
equivalent input capacitance of probe is 11 ««f; with plug 
connectors 12 wef, equivalent parallel input resistance 7.7 


megohms at low frequencies 


conveniently to the 
input connections. 


The Probe shielded 


case removed 
in probe 


with its 
Twin diode 
m used to 


, under measure- 


tube 


, secti 


, balanced amplify 
4 en itme i HhU Re wure 


Internal Calibration Control is a single adjustable resistor which 
corrects calibration if amplifier tube is changed 


Auxiliary Connections supplied include a G-R double plug, pair of 


30” test leads, pair of test prods and two alligator clips 


Lightweight only 9', pounds 


Write for Complete Data 


Peewee tet laa 


a 


Ae 


bt bet Taal bt oar 


Since 1915 — Designers and Manufacturers of Electronic Test Equipment 
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THREE-PHASE REGULATORS 
OFFER LATEST ALLIS-CHALMERS 
DESIGN FEATURES 


Available in sizes through 69 kv. 2500 
kva, Allis-Chalmers AFR regulators 
are equipped with LONG-LIFE 
CONTACTS made of non cme 
metals for greatly reduced deteriora 
tion. HEAVY DUTY DRIVING 
MOTORS operate under oil and re 

quire no maintenance they will 
withstand stalled current without in 
jury, VOLTAGE INTEGRATION 
and “FEATHER-TOUCH” CON 

TRO! — better regulation under 
4 variety of load conditions. § . 
ABSORBING QUICK BREAY 
MECHANISM Operates on balanced 
spring principle to snub fast moving 
parts to standstill after a tap change 
is made. In units of 15 kv and Sales 

U NIT CONSTRUCTION results in 
8 tewer bolted 
maintenance 


connections and easier 


AS NS ESET OTE ET ETI TD 


only manufacturer to prov: le the advantages of 
%%% steps in all ranges. In 1941, %% steps 


became standard in three-phase regulators. 


Nineteen Years of Developing 
Regulator “Firsts” — Many New 
Features Adopted by Entire Industry 


Allis-Chaimers research did not stop with the 
introduction of the first %% step regulator in 
1933. Nearly every year since then has brought 
new features for the improvement of voltage 
Many of these new features have 


1933 — First with Long-Life Contacts. Since 
1933, all Allis-Chalmers regulators have been 
equipped with sintered RS-1045 arcing contact 
material to give hundreds of thousands of trou- 
ble-free operations. Not adopted by any other 
manufacturer till 1942 

1934—First outdoor-indoor universal regulator 
A unit that permitted far more flexible installa- 


regulation 
tion. Adopted as standard in 1938 


been adopted by other manufacturers in the 


maustry 


Through its never-diminishing research, Allis 


Chalmers has built an impressive record of 


firsts.’ And new developments are being added 
to the list each year 
lation. Not only 


~ step regulation 


1933 First with 59% 
did Allis-Chalmers provide 


rst. but since 1933 Allis-Chalmers has been the 


1935 — First Voltage Integrating Time Delay 
It actually integrates the voltage and causes the 
regulator to respond accordingly. Feature ap- 
proaching this equipment not adopted by any 
other manufacturer till 1940 

1936 — First Oil-Sealed Inert-Gas System for 
High Voltage Regulators. Reduces maintenance 
Not adopted by another manufacturer till 1949 


Originators of %/a% Step Regulators 
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DFR REGULATORS PROVIDE 
COMBINATION OF QUALITY 
FEATURES FOR SINGLE PHASE 


The Vari-Amp feature on the DFR 
regulator for single phase operation 
provides five Operating ranges instead 
of the two ranges provided on other 
types of regulators. As loads increase 
ranges can be reduced in proportion 

they don’t have to be sliced in half 

Greater short circuit capacity is 
also available thanks to the Vari Amp 
feature. And adjustment is greatly 
simplified since one man can change 
ratings in thirty seconds. No taping 
bypassing, or changing of connections 
Is required 

And don't forget the exciting cur- 
rent advantage of the 54% step regu- 
lator. Because 544% step regulators 
use only 14 the exciting current of 
other types, you get more KVA for 
useful load from existing capacity. 


Sy 
g% step regulators use no more ex- 


A 


i. 


citing current than a transformer of 
similar rating 


EFFICIENT REGULATION 
AT LOW COST FOR FEEDER 
OR SUBSTATION APPLICATION 


Allis-Chalmers JFR 5¢% step voltage 
regulator is available in ratings up to 
50 amperes. The low price tag on this 
pole-type regulator makes it possible 
to bring the advantages of 54% step 
regulation to the smallest branch lines 

Like every Allis-Chalmers 54% step 
voltage regulator, the JFR regulator 
Bives you + 1 volt band, 20% range 
of regulation, easy control adjustment 
on the unit-type control, long-life con 
tacts, fully automatic operation and 
low maintenance. Maintenance is sim 
plified by the unit-type construction 
To expose the control, it is necessary 
only to loosen two bolts and lower 
the control tank on a guide to a me- 
chanical stop 

And to simplify installation, the JFR 
regulator is equipped with two jump- 
proof mounting brackets just like those 
used on distribution transformers, 


1937 — First easily adjustable contact-making 
voltmeter. The voltage regulating relay has a 
simple rheostat for making voltage level adjust 
ments and one movable contact for the band 
adjustment. Not adopted by any other manu- 
facturer till 1950 

1938 — First Unit Control Panel. The first con- 
trol panel designed specifically for a regulator. 


1939 — First unit-type construction. AFR, DFR 
and JFR regulators employ unit-type construc- 
tion in which both mechanism and transformer 
parts are combined in a unit assembly. In the 
AFR regulator this means 78 fewer bolted con- 
nections between tap changer and transformer 
— 78 fewer bolts to work loose in the field 
1940 — First Vari-Amp feature for DFR regu- 
lators. This feature greatly increases flexibility of 
DFR by providing five current ratings instead of 
the two current ratings obtainable from other 
types of regulators. 


Vari-Amp is an Allis-Chalmers trademork 


ALLIS-CHALMERS 


194] — First with double terminal bushings 

Solved problem of location of load and source 
bushings 

1942 — First with 1% accuracy control circuit 

1943-1945 — WAR YEARS (Development 
Postponed ) 

1947 — First Interchangeable Source and Load 
Bushings. Regulators can be installed to fit in 
any existing line structures 

1948 — First standard ratings for 2500 kva 
three-phase regulators. Not adopted by any other 
manufacturer till 1951 

1949—First thirty-two %% step pole-type regu 

lator. Brings advantages of %@% step regulation 
to branch lines. 

1951 — First Universal 15 kv three-phase regu- 
lator. Single unit has flexibility enough to oper 
ate over entire range from 11,000 to 14,400 
volts. One regulator has more locations on a 


system. 





f Great Features 


j 


thousands 


nechanism with bal 
ion to eliminate shock 


under oil tor long trouble 


tion to simplity your 


requirements 


RF" ALL REGULATION JOBS — from an 11.4 kva 
egulator on a small feeder to the biggest 2500 
kva three phase unit — Allis-Chalmers %%% step 
regulators provide all seven of the quality teatures 
hecked oft above 

That's why you can count on Allis-Chalmers for 
regulation that helps boost Capacity, imcrease rev 
enuc, and improve customer good will 


In addition to these important advantages, the 


single phase 5% step regulators require only 1/3 
the exciting current of older types of single phase 
regulators. The low exciting current releases sys- 
tem capacity for useful loads 

Get the complete facts on how Allis-Chalmers 
%% step regulators can help you from your near- 
est Allis-Chalmers district office, or write Allis- 


Chalmers, Milwaukee 1, Wisconsin 


ALLIS-CHALMERS > 


MILWAUKEE 1, WISCONSIN 


LITHO. INU.8.OF A. 





telDUNCAN 


HEAVY DUTY 
FAMILY 
IS GROWING! 


a ite s Ka 


DUNCAN ELECTRIC MFG. CO. LAFAYETTE, INDIANA 
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RADIO INTERFERENCE 
CRACKING PUNCTURE 
RESISTANCE TO 


PERFORMANCE UNDER 


* REPLACEMENT AND 


ISN’T IT TIME FOR YOU 
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CLEANING 
STONES AND BULLETS 
ARCOVER 


MAINTENANCE COST 


TO STANDARDIZE ON LAPP LINE POSTS? 


sities ee tei 
LAPP INSULATOR CO., INC., LEROY, M.Y.. U.S.A. 
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PROPER SEALING AND TERMINATING 

OF HIGH VOLTAGE CABLES IS 

IT PAYS TO USE 

THE STANDARD OF THE INDUSTRY SINCE 1905. 


Protect cable ends against moisture and leakage 
of cable impregnating oil. 


Provide permanent porcelain internal and 
external creepage of adequate length to with- 
stand normal and surge voltages. 


Insulating compound in potheads improves 
electrical strength. 


One of the hundreds of sizes, types and shapes 
of G & W POTHEADS will exactly meet your 
installation requirements. 


Send for bulletins for complete data and prices: 
Bul. No. AAS0—Soldered porcelain type. 
Bul. No. ABSI—Capnut and other types. 


i ELECTRIC SPECIALTY CO. 
er vee Saw Cueaee iy ee 7780 Dante Avenue, Chicago 19, Illinois 
OF SrefSs €£. 2" CONES AS USED A POTWEADS. 
SAD 0 O08 Coes, TWhEE BNO OR GAT ON. Cable Terminating, Connecting and Sectionalizing Devices 
Representatives in principal cities of U.S.A. 
in Canada—Powerlite Devices Ltd. Toronto end Montreal 


January 14, 1952 @ ELECTRICAL WORLD 





HERE’S THE S7TRAWO 


THAT MAKES THINGS 


YéEs, IT’S A FACT. Any lineman using Form- 
Set strand will tell you that it makes things 
easier .. . makes the work go faster. 

Reason: this is a strand that doesn’t require 
seizing. Bethlehem Form-Set is preformed; that 
is, each individual wire is given its permanent 
helical shape before being laid in the strand 
with its neighbors. When Form-Set is cut, there 
is no forceful inner tension to drive the wires 


apart. Ticev can’t fly out in every direction. 


EASIER! 


They don’t spring up like a porcupine’s quills. 

Hence the strand slips easily and naturally 
into fittings; it doesn’t have to be coaxed into 
place. No pinching of wires, no struggle, no 
time thrown away. 

Form-Set is a strand that deserves the most 
careful consideration. Despite its advantages over 
nonpreformed types, it costs very little more 

. the difference is surprisingly small. Ask 


for information; it will be furnished promptly. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Stee! Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


Bere ae Se ee or ak eas 


Bethlehem -QAMSE/ Strand 
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CLEAN INSTALLATIONS, Individually mounted or grouped, wye ofr 
delta, whatever your standard wiring practice may be, you'll find it easy 
to design cleaner, safer installations with the new Westinghouse “CSP” 
Transformers. 





Where clearance means SAFETY 


Put yourself in these shoes, high on a pole top where clearance means 
safety. That’s where you'll appreciate the new Westinghouse “CSP’® 
Transformers with wall-mounted, high-voltage bushings that give you 
better working clearance—where they eliminate long loops that swing 
dangerously in the wind. 


Try on these gloves, and you'll agree that it’s important to have a 
large insulated knob to make hand-tightening easy, eliminating the 
need for tools. 


Now back to the desk, where statistics talk best. Your own figures* can 


show you it’s good business to standardize on “CSP” Transformers 
... to take advantage of this lower installed cost, better service 
continuity. Extra features like “Coastal Finish”, bushings with unbreak- 
able Enrupt knobs, and Wemco C-I (inhibited) Oil make it pay to 


specify Westinghouse “CSP” Transformers. }-70588 


*If you have not yet made the detailed analysis of initial, installed and maintenance costs 
of “CSP” Transformers on the basis of your own figures, ask your Westinghouse repre- 
sentative for a copy of the check chart, B-4247B, “Transformer Costs and Their 
Relation to Profits’. He'll be giad to give you details on the new product features, too. 
Westinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pennsylvania. 
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One of two 60-cell 
Ratteries providing 


Edgemoor Station 


DEPENDABLE 
POWER FOR THE 
DIAMOND STATE 


In the Delaware Power & Light Company's new 
Kdgemoor Generation Station, near Wilmington, there 
ire ninety-five 2.5 k.v. electrically operated circuit 
breakers, exght 12 k.v. pneumatically operated breakers 
ind a 5 k.w. inverter which supplies a.c. power for 
clocks, recording meters, and other instruments. And 
in case of power failure, all this equipment operates 
efficiently and dependably on one of the two 60-cell 
FME.-17 Exide-Manchex Batteries. The other battery 


provides for 9500 watts of emergency lighting 


he choice of Exide-Manchex Batteries for emergency 
power is a logical one, for in Exide-Manchex you get 


POSITIVE OPERATION: Dependable performance at 


ample voltage with no switching failures 


INSTANTANEOUS POWER: High rates for switchgear 
operation with adequate reserve power for dependable 
performance of all other control circuits and also emer 
gency lighting 


LOW OPERATING COST: Extremely low internal 


resistance 


LOW MAINTENANCE COST: Water required about twice 
a year. No change of chemical solution needed during 
life of battery 


LOW DEPRECIATION: Sturdy 


long-life construction 


FME.17 Exide-Manchex 


emergency power in the 


Delaware Power & Light Co., new Edgemoor 
Generation Station, Wilmington, Del. Built 
by United Engineers & Constructors Inc 


Exide-Manchex arteries 


GREATER CAPACITY in a given amount of space 


avoids overcrowding of equipment 


These features all contribute to the dependable per 
formance of Exide-Manchex Batteries—help make 
Exide-Manchex your best battery buy for all control and 
substation services 


YOU GET ALL THESE FEATURES 
IN THE EXIDE-MANCHEX 


The exclusive, long-life manchester 
positive plate 


Slotted plastic separators, impervious to 
chemical and electrical reaction 


Plastic spacers for plate alignment 
Latest development in molded glass jars 


Heavy terminal posts with copper inserts 
for extra conductivity 


THE ELECTRIC STORAGE BATTERY CO 
Philadelphia 2 
Exide Batteries of Canada, Limited, Toronto 


Bride and“ Manch kK Trade-maris l Pat. Of 


1888... DEPENDABLE BATTERIES FOR 64 YEARS...1952 


46 
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Nothing stands up 


like MICA under @®® 


\ HIGH SPEED/ and FRICTION. 


EXTREMES OF HEAT AND COLD 
MOISTURE AND OIL PENETRATION 
AGE AND OVERLOAD 


. think of MACALLEN 


ea VP THE MACALLEN COMPANY 


ALL FORMS, ALL QUANTITIES ALL“ DEPENDABLE 16 MACALLEN STREET * BOSTON 27, MASS 


CHICAGO: 565 W. WASHINGTON BLVD. + CLEVELAND: 1231 SUPERIOR AVE. 
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What truck will SAVE YOU THE MOST ? 


The answer's a cinch! A truck that fits your job, of 
course. And that means a Dodge ‘Job-Rated”’ truck 
one that’s engineered at the factory for your kind of work. 


In a Dodge ‘Job-Rated”’ truck, economy begins with 
the power plant—the right engine, operating with a high 
compression ratio for top gas and oil mileage. Main 
tenance costs are low, too, because a Dodge truck engine 
provides the proved advantages of such extra values as 


chrome-plated top piston rings and exhaust valve seat 
inserts 


In every phase of performance, you can depend on a 


= 


thrifty Dodge ‘*Job-Rated”’ truck to give you more for 
your money. You'll get greater braking safety, easier 
bad-weather starting, sharper turning for easier han- 
dling, extraordinary cab comfort, and smoother riding. 


And you can get gyrol Fluid Drive on '5-, 34-, and 1-ton 
models. This remarkable Dodge exclusive gives you 
smooth, “‘cushioned”’ power for easier driving —less wear 
on truck and tires—safer bad-weather operation— 
longer truck life. Ask for a demonstration. 


For help and advice on the truck which will save you 
the most, see your nearby Dodge dealer. 
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Allin OWE NEAT CHCAGE Ready to install / 


Terminal box for control wiring, 
readily accessible from the pole. 
Upper photo shows two 225 kvar 
switched racks being hooked up. 


Hang it up . . . hook it up... and the 
job is done! That’s how you make your 
first savings, in time and labor. 


Then you go on saving, because this is a 
low-cost switching arrangement. It re- 
duces the number of substation instal- 
lations. You can put L-M Capacitor 
Assemblies farther out on the line, where 
they will do the most good. They are 
available in 225 and 300 kvar, switched 
or unswitched. 


These packaged assemblies come com- 
pletely crated and padded. No damage 


Monutactured in these 3 assemblies 


5 kw Racks: up te 225 kvar Switched; 
225 or 300 kvar Unswitched. 


2.4 to 15 kw Rack: up te 300 kvar Switched 


uss THAN 2579 per KvaR 
IN 300 KVAR SIZE, 
INCLUDING SWITCHES! 

AND CONSIDER THE SAVINGS 
IN INSTALLATION TIME 

AND MAN-HOURS! 


to painted surfaces; no maintenance 
painting after installation. To install, 
merely remove four bolts to release 
assembly from skid. A handy lifting 
yoke is available without charge. 


All Components Are L-M Manufactured 


SWITCHES are L-M’s standard heavy- 
duty Kyle type GR, for remote control, 
rated 100 amperes at 15 kv. TERMINAL 
BOX has removable cover making it easy 
to connect control cable before rack is re- 
moved from skid, or after mounting. 
RACK is heavy angle steel, with high fac- 
tor of safety in its rugged design. Every 
ELEMEX CAPACITOR and component 
individually tested, as is the completed 
assembly ...at the factory. CONTROLS 
not included, but fully automatic control 
may be provided with L-M’s Voltage Sen- 
sitive Control. 


GET THESE BULLETINS 


Your L-M Field Engineer will 
gladly supply complete infor- 
mation and bulletins; or write 
Capacitor Division, Line Ma- 
terial Company, Milwaukee 1, 
Wisconsin (a McGraw Elec- 
tric Company Division). 


LINE MATERIAL Pio: Copasteu 


Complete Coordinated Equipment for Distribution Today 
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L-M Sea 


gw 
Mn Reclosing Attachment | 


for Kyle Reclosers 


GIVES GREATER SAFETY 
FOR MEN AND EQUIPMENT... 
GREATER SAFETY IN HOT LINE WORK 


L-M’s new Non-Reclosing Attachment pro- 
vides lockout of the recloser on the first fast 
operation. Should an accidental contact or 
arc occur while men are working on the 
line, the recloser opens instantly and stays 
open, instead of continuing through the 
usual complete four-operation sequence. 


This new attachment provides the same 
protection out on the line that has been 
available only onsubstation breakers. It per- 
mits hot line work with far greater safety 
to men and equipment. The attachment is 
available at a small extra cost on all Kyle 
reclosers. 


For complete information ask the L-M 
Field Engineer or write Line Material 
Company, Milwaukee 1, Wisconsin (a 
McGraw Electric Company Division). 


o 





He cosy %5 nebloe 


One unit 
mi 3-PHASE 
ROUND WOUNDS 


L-M Round- Wound transformers have exceedingly high impulse 
strength and overload capacity so that burnouts are extremely 
rare. But if a coil should burn out, you don’t have to replace 
the whole transformer. The core-coil assembly from any one 
phase is simply removed from the rack and a replacement unit 
quickly installed. 

It’s as simple as that, and almost as quick ... whether it’s 
done in your own shops or in one of the authorized L-M 
Transformer Service Shops near you. ‘ 
Under emergency conditions you can restore service in a hurry 
because with L-M construction you can connect two units in 
open wye or delta. 

Besides the advantages of rapid core-coil replacement and fast 
service restoration, L-M 3-phase transformers give you all the 
desirable Round-Wound performance features... with the 
wound core that isn’t cut or disturbed in any way after anneal- 
ing ... with the round coils wound right onto the core. An 
L-M “exclusive!” 

Get the whole story. Ask the L-M Field Engineer or write 
Line Material Company, Transformer Division, Zanesville, 
» Ohio (a McGraw Electric Company Division). 


Three single-phase core-coil assemblies, one above and 
two below, for simplified mounting and best cooling. 
Rigidly held in strong channel-steel frame which fits into 
steel channels welded inside tank wall. 


L-M's oxidation-resistant transformer oil, 
inhibited for longer life. 


ey LINE MATERIAL 


Os 


Complete Coordinated Equipment for Distribution Today 





1. Good tight 
anti-rattle 


to \%” firmly 
and perma- 


——=—=—ee rigidity and safety. No 
rough edges to cut 
hands or snag clothes. 


o Long 30-inch cutaway at bottom 
permits putting the protector over 


anchor rod and two 6-inch clamps—a 
ee unique L-M feature. 
S 5. 


Bottom clamp conveniently tight- 
ened with boit on the side of protector. 
Grips any size from \" strand to 1” 
anchor rod. No loose parts to fall out. 


L-M guy wire protectors offer extra features for 
safety and savings. Large size, fully rounded 
design, and bright L-M galvanizing assure high 
visibility. Design speeds up the installation. 
Generous, easily accessible clamping assures a 
firm grip — it’s almost impossible for the pro- 
tector to rattle or rotate. In 7’ and 8’ lengths. 


y 


UME MATERIAL 
Line ConsitaClion Malenale 


Complete Coordinated Equipment 
for All Distribution Requirements 


FOR FULL INFORMATION on these and other L-M Line Construction 
Materials, ask the L-M Field Engineer—or write Line Material Com- 
pany, Milwaukee 1, Wis. (a McGraw Electric Company Division). 












Partly expanded. 






Pes 


L-M has redesigned its steel expanding anchors to 
give you easier installation, and greater holding power. 


Expanded area is increased 10 to 15% —which means more 
holding power in any kind of soil. 


Spreader arms are heavier and stronger. These improvements, 
together with a new hinge arrangement, completely eliminate 
binding. Tamping is much easier, installation is faster. 


As the tamping block strikes the tamping collar, the strong 
spreader arms give the steel blades a sliding action that cuts 
into the surrounding soil quickly and easily. 


These anchors are 8” in diameter when fully closed and are 
available in two-way, three-way, or four-way designs, for 4”, 
5%", and \" anchor rods. 


For complete information on these and other L-M Line Con- 
struction Materials, ask the L-M Field Engineer, or write Line 
Material Company, Milwaukee 1, Wisconsin (a McGraw Elec- 
tric Company Division). 





Spreader arms 
push blades out easily—no binding. 








UE 





Fully expanded. 


LIME MATERIAL Line. ConstacTon M 


Complete Coordinated Equipment for Distribution Today 





METAMETER AT BONNEVILLE AND GRAND COULEE DAMS 
Bristol strip-chart Metameters are used by the Bonneville Power 
Administration, The receivers shown above are installed on the 
Bonneville dispatchers board at the H. D. Ross Substation 
Ampere, Washington, and record Bonneville 230 KV, Bonnevill: 
total power, Coulee total power (transmitted from Grand Coulee 
90 miles away 


Dam approximately and system total power 


aed 
METAMETER AT ROCKLAND LIGHT AND POWER COMPANY, 
MIDDLETOWN, WN. Y. The 15 Metameter indicating receivers at 
right show kilowatts, water levels and kilovars at three hydro-elec 

tric power plants. The three at left measure and record pressure 
of delivered gas, and integrate flow into the Company's distribu 

tion system at points up to 50 miles away. The other Bristol instru 
ments totalize flow during a given period of time in the three supply 
lines and also give a continuous reading and a chart record of total 


instantaneous flow through all three lines 


DISPATCHING 
MADE EASIER 


Bristol Metameter* telemeters give the dis- 
patcher up-to-minute readings of electrical and 
other measurements made many miles away 


\ complete and continuous visual picture of 
what is happening at key points throughout the 
system enables the dispatcher to accurately ap- 
praise conditions instantly and act with full 
knowledge 


With information from his Metameter receiv- 
ers, he can keep in touch with load changes and 
direct the generation and transmission of power 
more economically and with greater ease. He 
can foresee emergencies and take the necessary 
steps to maintain schedules. Often, he can in- 
crease safe maximum loads in tie lines con- 
siderably 


Among the types of information Bristol Meta- 
meter telemeters make available to the load 
dispatcher are: the load at each tie-line point, 
output of each generating station, totalized out- 
put (on one instrument) of all generating sta- 
tions, active and reactive power and power 
demand at key points, voltage and current at 
various points 


Generating stations use Metameter for infor- 
mation on output of each associated station 
(attended or unattended), total output, water 
level and water wheel gate position, water level 
in reservoirs, surge tanks. etc 

Readings can be transmitted any distance. 
over any two-wire circuit or its equivalent. car- 
rier-channel, telephone. telegraph or radio ( in- 
cluding microwave ) to recording receivers 
(narrow or wide-strip chart or round chart) or 
indic ating receivers 

Metameter is the tried-and-proved telemeter- 
ing system. Thousands are in use on all types 
of service. Write us for Bulletin M1700. THE 
BRISTOL COMPANY, | 16 Bristol Road, Waterbury 
20, Conn. 

*Reg. U. S. Pat. Off 


BRISTO 


AUTOMATIC CONTROLLING, RECORDING 


AND TELEMETERING INSTRUMENTS 


54 January 14, 1952 @ ELECTRICAL WORLD 





NOW 4 Reynolds Master Reels 
ORT MUR ici ls 


Handle ACSR quicker, more economically 
Eliminate inventory and exchange 


Almost every cable user wants to convert to the 
modern Reynolds ACSR Master Reel and Coil 
system. And no wonder! These smart operators 
eliminate all problems connected with wooden reels. 
The Reynolds Master Reel eliminates handling, 
Storing, record keeping, as well as cutting damage 
cost to a minimum. 


RRM ai me 


Reynolds Master Reel and Coil are easily assembled by ; 
linemen right on the job. 


Peters 


Sea oes 


Reynolds Master Coils hold the same amount of 
conductor as conventional wooden reels. The cable 
is carefully waterproofed, lagged and banded 
completely protected against rough handling. The 
Reynolds Master Reel is all metal, quickly taken 
apart and put back together around the Master Coil. 
It is far sturdier than a wooden reel and can be used 
over and over again. 

Find out about this revolutionary method of 
solving your cable and reel problems. You will cut 
your costs with this time- and money-saving cable 
handling method. 


FREE ACSR MANUAL FOR ENGI- ——________—. For Complete Information —_—— 
NEERS CONTAINS COM- see your Reynolds distributors listed below or write direct to 


PLETE INFORMATION, Reynolds Metals Company, 2584 South Third Street, Louisville 1, Kentucky. 
CHARTS AND TABLES. Please request eslenteesiia ie 


this booklet on your business letterhead. Westinghouse Electric Supply Co., New York, N. Y. (And branches) ¢ North Coast Electric Co., Seattle, Wash 
Griffin Manufacturing Co., Dallas, Texas Southern Electric Supply Co., Houston, Texas e Williamson Sales Co., 
Shreveport, Lovisiona (And branches) « California Electric Supply Corp., Son Francisco, California 


REYNOLDS ALUMINUM 
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Reynolds Master Reel and Coil save time, money, labor 
—are sturdier than wooden reels. 





PORTABLE INSTRUMENTS 


| 4 D-C 
7” ” AMPE 


RES 
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Only a complete line 


answers all your electrical 
measuring requirements 


The case of Mastic Tile Corporation demonstrates how the complete line of 
Westinghouse Instruments holds answers to your electrical measurement 
problems. 

Mastic’s problem was one of predetermining load on a Banbury Mixer 
motor in order to facilitate the operator’s job and speed the mixing cycle. 
It was answered by the standard Westinghouse GY-40 Recording Wattmeter 
with proper choice of scale, current and potential transformers, and chart 
speed. In fact, so well did this standard instrument accomplish its job that 
final results show—a 15 percent reduction in mixing cycle time along with 
the elimination of damaging surge shocks which can now be anticipated and 
prevented by the machine operator. 

Westinghouse will continue to give you a wider selection for every need... 
whether it be a-c or d-c current and voltage, single or polyphase circuits, 
watts or vars, frequency, power factor, synchroscopes, temperature indicators, 
ground detectors or synchrotie. You get assurance of quality too, because every 
applicable instrument... 


Meets A.S.A. Performance Requirements! . 


All Westinghouse Instruments are built to meet the rigid performance require- 
ments of the American Standards Association. No more exacting guarantee 
of an instrument can be made. And you get... 


OPUS Snr err Nera Or eet a tae a a 


ce CENT IEE 


Competent Application Assistance! 


Westinghouse Instrument Application Engineers are available to help you 
in selecting and applying the proper instruments for your application. Simply 
call your nearest Westinghouse office. 

For complete information about Westinghouse Instruments write for Book- 
let B-4696, address: Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Penasylvania. J-40407 


penn ARTA LLL ALLIS 
eeecn nn nernon Se cote ar ae 


INSTRUMENTS 
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ff Power Transformers 
AEE, NEMA and ASA 


Built to meet standard or special requirements, 
Uptegraff High-Voltage Power Transformers 
are made in sizes through 10,000 KVA, for 
use on all voltage systems through 115 KV. 

Among the important construction features 
that contribute to long life and safe operation 
are: strong, rigid tanks, designed to withstand 
full atmospheric pressure for vacuum filling; 
radiators designed for ready access for clean- 
ing and painting; synthetic rubber-impregnat- 
ed cork gaskets, with gasket stops to prevent 


ee ae aU dL ce ee 


- DISTRIBUTION + INSTRUMENT 


Makers of POWER 


over-compression; positive-positioning tap 
changers with high-compression contacts; 
shot-blasted tanks finished with three coats 
of lasting paint. 

Uptegraff offers complete engineering, 
manufacturing and testing facilities, includ- 
ing 1.5-million volt impulse generator now 
being installed. 

We will be glad to have your inquiry for 
High-Voltage Power Transformers built to 
meet your particular needs. 


SCOTTDALE 


- SPECIALTY TRANSFORMERS 
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PENNSYLVANIA 


@ Since more Crescent and Crestoloy Adjustable 
Wrenches are sold today than any other brand, an 
explanation of the differences in these two famous 
Crescent tools may be appropriate. 
CRESTOLOY Wrenches are forged from a special 
alloy steel permitting thinner, trimmer design with 
greater strength and less weight than conventional 
types. They are available in Single End patterns, 
4” to 24” size. Double- 
end in four models 
combining 4-6; 6-8; 
8-10; 10-12 inch sizes. 


GET YOUR FREE COPY! 
This new 20-page booklet 
provides many useful how- 
to-do-it ideas for both 
amateurs and professional 
mechanics, as well as basic 
information on the proper 
selection, use and care of 
hand tools. 93 illustra- 
tions. Write today. 


f= 


Choose CRESCENT oz: CRESTOLOY 


The 15”, 18” and 24” sizes, available in Single End 
pattern only, are distinguished by their tapered 
handles. There is no stronger or finer Adjustable 
Wrench than CRESTOLOY. 

CRESCENT Wrenches are forged from selected 
carbon steel and specially heat-treated to increase 
their toughness and durability. Due to their lesser 
cost and relatively great strength, they are widely 
used in industrial and service operations where 
thinness is not essential. Available in Single End 
Patterns, 4” to 18”. 

Both Wrenches represent the best in design and 


workmanship, and carry the same guarantee. 


CRESCENT TOOLS 


YM me ade 
WLLL Me Oackidaa 


1 AGO EDS TBS NNR ERAN ie OE 28 


Crescent is ovr trade-mark, registered in the United States ond abroad, for wrenches and other tools. Sold by leading distributors and retoilers everywhere and mode only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW. F.08 48 
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Sooner or later the man looking for a better Only Internationals give you= 


truck buys an International @ All-truck engines designed exclusively for truck work, developed and 
Then he wonders why he didn't do it sooner built in the world’s largest exclusive truck engine plant 
He gets better performance, he cuts costs, he @ The “roomiest, most comfortable cab on the road” —the Comfo- 
makes more moncy Vision Cab designed by drivers for drivers 
If that’s what you want, the only question is Super-steering system —more positive steering control with easier 
when when are you going to see your handling and 37° turning circle for greater maneuverability 
International Truck Dealer or Branch and get The traditional toughness of trucks which have been first in heavy- 
9 Y 


ill the facts about the new International Truck duty truck sales for 19 straight years 


that is engineered to do your job better, at The world’s most complete line of trucks . . . 115 basic models, from 
lower cost? ‘2-ton pickups to 90,000 Ib. GVW off-highway models 


INTERNATIONAL HARVESTER COMPANY + CHICAGO Service by nation’s largest exclusive truck service organization. 


kA nternational Harvester Builds McCormick Farm Equipment and Farmall Tractors Motor Trucks industrial Power Refrigerators and Freezers 


| INTERNATIONAL “= TRUCKS 


More than One Million Now on the Rood 


i ag . . ee ee fe all nossa pon = 
: ae edo 


4 


Mode! 1-120, 127 inch wheelbase, special 
utility bedy, 5,400 pounds GVW 
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te Southwestern Public Service Corporation's installation of Allis-Chalmers 400-hp, 870- 
tpm vertical tube-type TEFC motors driving Allis-Chalmers pumps ot Amarillo, Texas. 


What does it cost to house a 
motor? Nothing — if it’s an 
Allis-Chalmers tube-ty pe totally- 
enclosed fan-cooled motor. Then 
the sky is roof enough, And it 
need not be blue sky either. 

These motors aren't afraid of fog, rain, 
snow, salt, coal dust, soot, alkalies, or 
mild acids in the air. They're built to 


take care of themselves . . . and to save 
you money. The opportunity for low 


Also available in 
horizontal designs, 


installation cost is only the beginning. 

Peak reliability and low maintenance 

pay worth-while dividends throughout 

the long life of the motors, 

Why? Because their tube-type air- 
to-air heat exchanger design offers you 
these advantages: 

1. Self-cleaning action . . . result of 
generous flow of outside air through 
smooth, straight cooling tubes. 

2. Complete enclosure... protects sta- 
tor core and other electrical parts 
from dirt and corrosion. 


3. Full internal air circulation... pro- 


vides efficient, even cooling—makes 

large sizes practical, 

These are proved advantages, for 
purchases have exceeded 170,000 hp in 
sizes from 250 to 2500 hp. Introduced 
in 1946, tube-type motors are now 
available down to 40 hp at 600 rpm. 

Bulletin 05B7150 describes these 
motors that are equally at home in- 
doors or out. Call your A-C repre- 
sentative, or write to Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-3534 


ALLIS-CHALMERS <> 
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ACSR—First “Line” of Defense 


Topav n order to meet critical defense 


needs, more and more aluminum is going 
into power transmission 


This recognition of aluminum electrical 
conductor is supported by its overwhelm 
ing acceptance by the power industry 
today, more than 80 per cent of all trans 
mission lines being built are aluminum 


For these dollars-and-cents reasons 
Lower material cost compared with cop 
per. The strength-ratio weight of alumi 
num electrical conductor cuts installation 
costs by making possible longer spans, less 
sag, lower towers. Its great corrosion re- 


ALU 


sistance means long life, less maintenance 
costs. Less corona cuts power loss. And re- 
serve capacity can be built in at lower cost. 

Our service engineers will gladly work 
with you on your conductor problems! 

65 Kaiser Aluminum offices and ware- 
house distributors in principal cities. 
Kaiser Aluminum & Chemical Sales, Inc., 
Oakland 12, California. 

Also distributed by: General Electric 
Supply Corporation, Line Material Com- 
pany, Mine & Smelter Company, Tafel 
Electric and Supply Company, Westing- 
house Electric Supply Company. 


minum 


Setting the pace . . . through quality and service 


OTHER COST-SAVERS! Kaiser Alumi- 
num triplex service drop cable com- 
bines three wires in one assembly 

needs fewer accessories. Kaiser Alu 
minum Weatherproof Wire —neo- 
prene or polyethylene covered — also 
offers cost and operating economies 


HIGHEST QUALITY— Our production 
personnel have had long experience 
in cable making, employ the finest 
new production facilities. Cable is 


tested by the most modern instru- 
ments 


E DP = 
DEPENDABILITY — Our continuing sup- 
ply of conductor is based on com- 
pletely integrated facilities —from 
bauxite td finished ACSR 


TECHNICAL ASSISTANCE—For heip on 
your conductor problems, call any 
Kaiser Aluminum office. It’s listed 


in your local classified telephone 
directory. 
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A CONTINUING PROMOTION 


To step up demand for this 
new 3-way indirect lighting 


MORE 
Easy, low-cost way to har Si dceusihttieavooi eu isiis 


3-way indirect lighting nat ate a Popular Mechanics and 
in your old table lamps ee ee 


bASNowatr 


IMPROV-A-LITE 
converts table lamps 
for 3-lite bulb 
Approximately $ 1.69 


., In just minutes, yo nconvert your old tabh 
You'd never think you could make n ju mute uu om Aver uu \ 


ag ; lamps to give you indirect hghtang with three 
an up-to-date lamp like the on brightness levels! General Electric's new R-40 


above out of an old table lamp! But lite bulb, plus Monowatt adaptor kit, trans 
you can —in only a matter of min- forms your lamps as shown e— gives pleas 
utes and for under $3! ing diffused light and choice of 150, 100, and 


50-watts at the flick of a switch on 
_ HOW TO DO IT 
, ; R-40 
ee ‘ 3-LITE BULB 
IY? gives softer, brighter 
Ar * indirect light 
— $115 Plus Tax 


All it takes is a Monowatt 
“I mprov-a-lite” lamp wiring unit 
and General Electric's new R-40 
}-lite bulb. The new G E bulb gives 


Using the spectal new Monowatt Improv -a 


a pleasing balance of up and down lite” unit, you simply remove socket and wire 


light, and your choice of 150, 100 pull new wire through lamp, and screw on Demand fo > 3 “lectric’s 
ieneia at the flick of the switch, oe oust —_ slide ee eee 3-lite b t General Electric's new R-40 
down on lever, and it's ready for use 
orl , 7s = re 
Po tenn whase you cnn buy “lexpeov-o-it te bulb and Monowatt Lamp Wiring Kit 
units and R-40 bulb, if they are not yet available 


where you shop, write The Mono keeps growing. And no wonder! With this 
watt Dept. of General Electric. 95 sow . bi ae 

Hathaway Street, Providence, R.1 E combination, your customers can quickl 
FREE JOOKLET—gi0es (ips on modern y 
Hew to Wire 


Sree eee 


ee LA ROLE 8 
atts OR TR he Se Er ™ fe 


js Rem con SR 


convert old table lamps into modern, in- 
direct-lighting lamps—at low cost. 


You can put your confidence in 


GENERAL @@ ELECTRIC Moreover, continuing promotion by the 


G-E Lamp Division and Monowatt Depart- 
ment is constantly creating demand. Be sure 
you have G-E R-40 bulbs and Improv-A-Lite 


he jeb Kits on hand. Take full profit-advantage of 
Doing the job is easy. Remove : efi sh 
wr pte SF cin, pul ove whe pone X this advertising and merchandising support. 


through lamp, screw on 3 lite sock 


et. Then slide wire into plug, press \ Send for this brochure ae 


dy for use . gives you sugges- 
down lever, and it's ready for use tions for developing a complete R-40 Improv-A- 
Want a free booklet? “How to Lite promotion program, including: 


Wire Lamps” gives tips on bringing 
old lamps up to date. For booklet, or 


* Counter and Window Displays * Consumer Booklet “How to Wire Lomps” + News- 


to learn where you can buy Improv- paper Ad Ma . . Cn 
a lite” units if not yet available Pp ts * Motion Picture * Television and Radio Spot Announcements ° 


. Publici 
where you shop, write The Mono ublicity Releases + Envelope Stuffers « Catalog Sheets. See your Monowatt or 


; 95 G-E Lamp Supplier. O: : eas 
watt Dept. of General Electric, 95 : p Supplier. Or write Lamp Division, General Electric, Nelo Park 
Hathaway St., Providence, R. I Ohio; or Monowatt, Providence 7, R. I. , Nela Park, Cleveland 12, 


You can put your confidence in 


GENERAL @@ ELECTRIC Goe can put your confidence do 
GENERAL ELECTRIC 
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RECIRCULATING LOAD - 
DRIES AS IT GRINDS 
Recirculation of fines within the 
mill gives repeated, quick-dry- 
ing contact with large masses of 
heated air and metal ... produces 
proper fineness at all loads, even 
with coal as wet as it can get. 
Fines are classified in the mill. 


~ 


) LINE UP for low-cost steam... 
with the BeW Type E Pulverizer 


Five B&W Type E Pulverizers, serving a B&W Radiant 
Boiler of 800,000 Ib. per hr. steam capacity. 


UNIFORM PERFORM- 
ANCE REGARDLESS 
OF WEAR 
Balls and grinding rings wear 
together . . . assure uniform fine- 
ness regardless of attrition of the 
grinding elements . . . fineness 
automatically increases at re- 


duced loads. 


BLOWS CLEAN AIR - 
SAVES WEAR AND TEAR 


Unique in pressurized operation, 
the Type E Pulverizer requires 
remarkably little maintenance 
of the primary fan, because it 
blows only clean air . . . is not 
subject to the damaging abra- 
sion of entrained particles. 


Bulletin G-57 illustrates and describes the design, construction, 
operating and maintenance features of the Type E Pulverizer. Write: The 
Babcock & Wilcox Company, 85 Liberty Street, New York 6, New York. 
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ONE-POINT VARIABLE 
FUEL-AIR CONTROL 


Like the accelerator on your au- 
tomobile . . . assures proper coal- 
to-air mixture . . . produces de- 
sired rate of steam generation 
over a wide range with coal con- 
ditions suitable for sustained 
high combustion efficiency. 


LOW POWER 
CONSUMPTION 
Ball-and-ring grinding, 
anti-friction bearings, pres- 
sure lubrication, and auto- 
matic rejection of ungrind- 
able materials make pos- 
sible high output with 


minimum power demand. 


Helping Industry Cut Steam Costs Since 1867 


OUTSTANDING 
PERFORMANCE 
RECORD 


Availability and mainte- 
nance economy beyond to- 
day’s most exacting re- 
quirements are proved in 
over 1300 Type E Pulver- 
izer installations. 


BABCOCK 
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The Ljungstrom operates on the continuous re- 
generative counterflow principle. The heat trans- 
fer surfaces in the rotor act as heat accumulators. 
As the rotor revolves the heat is transferred 
from the waste gases to the incoming cold air. 


nee aE OO ERT eS i 


The Ljungstrom air preheater has 
proved its value in industrial and util- 
ity plants throughout the country. 
That is why every year a constantly 
increasing percentage of the installed 
boiler capacity is equipped with 
Ljungstrom air preheaters. 


Your fuel costs will be lower too, 
when your boiler is equipped with 
the Ljungstrom air preheater. The 
regenerative design of the Ljungstrom 
permits reliable operation at low exit 
gas temperatures. This assures the 
greatest possible heat recovery... 
reduces the amount of fuel required. 


If you are planning a new installa- 
tion, or expanding your present one, 
our engineers will welcome the oppor- 
tunity to show youhowtheLjungstrom 
air preheater can raise the overall 
efficiency of your plant. 


THE AIR PREHEATER CORPORATION 


60 East 42nd Street, New York 17, N. Y. 
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KEARNEY — 
Hi-LINE TOOLS Aye 
MAXIMUM PROTECTION 2c " | 





Poe a a a el LY acta 


TO THE LINEMAN, 
USE THESE IMPROVED 


, nha lege to crack or chip. 
S's =a whe Meh tnaligey onner Nida car dawecn lk 
OlO ( not absorb moisture. 
These guords con be used on conductors up to and including 


336,400 C.M. ACSR over armor rod clips. 


New Kearney 


POLE GUARD INSULATOR COVER 


These Pole Guards are used to keep f ; With the Kearney light-weight LINE PULL-R, 
lines clear of a new pole when setting irs cb une aes aca 


the new pole between hot conductors 


Available in one piece — or spliced 


poles. The spliced poles fold to / their . in capacities from % to 6 tons. Write for 
working length for easier storage and : bulletin 18-45. 


transportation 
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CLAMPS 
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For all line tap connections the 
improved protected thread 
Con-nec-tap clamp does the 
job better. The operating screw 
travels in a grease filled cham 
ber, thus keeping the unuse 
portion of the threads clea 
and insuring easier operati 
of the screw. Available in siz 
for use on conductors from N 
6 solid copper to 800 MC 
stranded copper 


STIRRUPS 


i 
i 
i 
( 
{ 


Kearney's new line of stirrups 
incorporates the standard 
Con-nec-tap clamps with a 
special stirrup bail installed on 
the clamp at the point where 
the tap wire is normally con- 
nected. These stirrups are 
available with conventional 
clamps or with the protected 
thread design, in a range of 
sizes from No. 8 stranded to 
400 MCM for use on conduc- 
tors of any metal 


‘KEARNEY | 


ST LOUrS, MO 


For BETTER CONSTRUCTION — SAFER MAINTENANCE 
Through Constant Field Research and Engineering 
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ASICALLY it’s service .. . your obligation to supply energy to meet their 
needs. To do this there is also between you and your customers... the trans- 


former and regulating equipment. 


To be sure that your service is what it should be... your transformers should 
be Moloney Transformers. Why? Because your customers want power... 
without interruptions ... and you want to supply it efficiently and economi- 
cally. Moloney Transformers can help you do this because of their record of 


better performance, more reliability and lower maintenance cost. 


Whatever your transformer problems . . . Moloney has, or can design, equip- 


ment to solve them. So, for “between you and your customers”. . . specify Moloney. 


“aesre 


SALES OFFICES IN ALL PRINCIPAL CITIES + FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA 
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EDITORIALS 


American Power Conference Leads the Way 


Top American engineering and management 
talent has few opportunities to compare expe- 
riences and discuss problems except within the 
confines of individual organizations. Even fewer 
opportunities are open to lower management 
levels to hear from outstanding electrical indus- 
try executives. One might ask, on what national 
forums are management’s varied problems and 
opportunities for improvement the featured por- 
tion of programs. 


The American Institute of Electrical Engi- 
neers has been struggling with its committee on 
management. Each year more and more effort 
has gone into this activity with little in the way 
of tangible results. An annual gathering of engi- 
neering and operating men from utilities under 
the sponsorship of Edison Electric Institute is 
visualized by certain members. But this con- 
structive idea is making little progress. There 
are some signs that the annual meeting of EFI 
will soon begin to fill more of the utilities’ needs 
in the way of discussions of management prob- 
lems and sound methods of solution. The re- 
gional groups like the Southeastern Electric Ex- 
change, Pennsylvania Electric Association, and 
Pacific Coast Electrical Association have made 
much progress in this direction. All of these 
activities need wide support so as to assure con- 
structive gains in this field. 


Another group has now taken a larger share 
of leadership at the national level. The Midwest 
Power Conference, sponsored by Illinois Insti- 
tute of Technology, is this leader. This year 
when the Midwest Power Conference convenes 
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March 26, it will be under the name, American 
Power Conference. In addition to the cooper- 
ating schools and societies in the Midwest, it will 
have the support of Edison Electric Institute and 
the Association of Edison Illuminating Com- 
panies. 


This first meeting of the American Power 
Conference is also being held during the year 
of the 100th anniversary of the founding of the 
American Society of Civil Engineers. The con- 
ference will devote some of its general sessions 
to the Centennial of Engineering which will be 
held in Chicago during 1952. 


The conference program will contain an out- 
standing array of speakers including George 
Gadsby, president of EEI; Pressly N. McCance, 
president, AEIC; Philip Sporn, president, Amer- 
ican Gas & Electric Co; N. Bernard Gussett, 
president, lowa Power & Light Co; Edwin Ven- 
nard, vice president, Middle West Service Co; 
Leland I. Doan, president, Dow Chemical Co; 
William J. Grede, president, National Associa- 
tion of Manufacturers; James J. Nance, presi- 
dent, Hotpoint, Inc; Edward J. Doyle, vice- 
chairman, Commonwealth Edison Co; Chester E. 
Lang, vice president, General Electric Co; and 
P. H. Powers, president, West Penn Power Co. 


We congratulate the Illinois Institute of Tech- 
nology on its leadership. We hope that the 
American Power, Conference will live up to its 
name. It will surely stimulate others toward 
more constructive management-engineering con- 
ferences. 
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Keep Niagara for Private Development 


On Aug . 


threw 


1950, the proponents of public power 


jown a challenge to the electric utility mndustry in 


the form of the Lehman-Roosevelt bill for 
velopment of Niagara Falls 
of Niagara Mohawk Power 


Mm ind in favor 


federal rede 


Except for the appearance 
Corp in opposition to the 


of private development, the serious chal 


went Senate 


lenge unanswered until shortly before a 
subcommittee opened hearings last 
Rep Ind 
private development proposed by 
Rep, New York And five 
York interlocked arms 


private development and their own existence 


August on the project 
Sen Homer Capehart 
bill for 
Miller 
New 


his wing the 
Rep William 
companies in 


fight fe 


took under 


pe yer 


and decided to 


The companies struck their first blow with the announce 
ment of a booklet forth 


enterprise 


which sets their case for rede 


velopment by 
task 


private But compared to th 


a token 
The New York utilities are going into this fight without 
Not only 


which must be done, this was merely action 


much home support 
New York proposed 
New York 


Furthermore 


have both Senators from 


bills for public development, but 


ilso the 


legislature has declared for 


public 
power the New York power quintet does 
not face the usual court battle with some governmental 
FPC Their 


io hoe ts the fact that redevelopment of the Niagara by 


agency over the legality of an license row 


any group cannot proceed without an act of Congress, a 
provision inserted in the 1950 enabling treaty with Canada 
by Senator Lehman for the benefit of public power 

Thus, the case for private development cannot be fought 
ind won by the five New York utilities acting alone. It 
mains for every leader and every member of the electric 


utility industry, both individually and through their 


to get the facts to the public and to Congress 


asso- 


cltions 


Even though the proposals for redevelopment won't be 


acted upon until the next session of Congress, time 1s 


rowing short, and the public power group will not be idle 


\ torceful and wholehearted program of truthful and 


lmulating information must be mapped out and delivered 


to the public and its representatives in Congress. And the 


lustry must get into this fight 


The Swiss Do It—Why Can‘t We? 


The Swiss 


have 


come up with a handy 


way of day 
Aing 


Where au 


overhead wires near airports to warn pilots 


ports he in valleys near high tension lines, wires 


marked with hollow yellow spheres hung along them 


intervals of about 150 ft. The spheres are light weight 


uminum shells, about 20 in 


in diameter. In the 15S years 


they have been used 


no trouble has been experienced 


with wind, ice collection, electrical disturbances, or faulted 


conductors. The yellow spheres not only serve as obstruc- 


tion markers, but they 


are also used by pilots as a Way to 
locate the airports 


With the increase in use of airplanes for various busi 


ness and agricultural purposes, the problem of daytime 


marking of and 


ulility transmission 


distribution lines 1s 


becoming increasingly important 


We have no record of the number of transmission of 


distribution lines that have been knocked out or broken 


or how many outages have been caused by airplane dam- 


72 


age. But according to the Flight Safety Foundation, Inc, 
there were 288 reported cases of collisions with wires and 
About 
88% occurred in daylight and about 20% near established 


poles during 1950 in non-aircarrie! flying alone 
airports 

The 
They are 
extremely difficult to see—especially where the spans are 


In the majority of cases the pilots are not to blame 


wires are usually installed along roadways 


long, and the poles are also unmarked, which js usually 
Where lines have been knocked down repeatedly, 
even though they were below the established glide angle 


the case 


limits, some power companies have gone to considerable 
expense to lower or reroute them or to place them under- 
ground 

Utilities may find it advantageous to start marking their 


lines in airport approaches. The Swiss marking scheme 


may offer a solution 


Nudging Nearer to “Cold” Light 


Another step—possibly a long step—has been made 
towards realization of “cold” light as a practical means of 
illumination. E. Newton Harvey, Princeton University, 
reported it at the recent annual meeting of the American 
Association for the Advancement of Science 

Previous knowledge had it that light emitted by living 
organisms was the work of two complex chemicals, one of 
them a catalyst acting on the other. Now there have been 
isolated new types of chemicals that are capable of pro- 
ducing light by simple exposure to the oxygen of the air 

There remains now the task of synthesizing these chemi- 
cals and producing them in quantity at low enough cost 
How long will that take? No one knows. But we would not 
advise anyone to sell utility stock in anticipation of decline 


in revenue from loss of the lighting load 


Let the Losers Celebrate 
EEI 


other 


Winners in prize award 


kind of 
department concerned 


contests 
party for employees of the 
All is jollity and merriment. Every- 
one feels proud of having a part in the great accomplish- 
ment and ts inspired to do even better in the days ahead 


Such occasions do much to uplift and maintain spirit and 
morale 


usually put on 
a dinner or 


But the losers. Do they put on parties for the people 
whose work was considered so good as to merit entry 
in competition? No, of course not. They lost, didn’t they? 
What have they to celebrate? 

Actually they have more to celebrate than the winners 
“To travel hopefully is better than to and the 
said Robert Louis Stevenson 
That's what they have to celebrate 
if they Keep on trying 


arrive 
truest success is to labor,” 
that winning is ahead 
But the folks on whom the trying 
depends are not much inspired to greater effort when their 
work gets no more recognition from the boss than the 
dismal news of losing. 

We suggest that every company entering an EEI com- 
petition arrange a party for the employees concerned 
Win or lose, they are the same people, no better for having 
won, no worse for having lost. Except that, having lost, 
their spirit is dampened if the boss does not indicate his 
pride in them for having tried. 
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THE ELECTRICAL WEEK 


Featured in The News President Truman, in his State-of-the-Union message, noted 


we are in the middle of a three-year program to increase 
electric power supply by 40%, and said expansion of 
this sort “will mean more jobs and higher standards of 
living for all of us in the year ahead.” He indicated he 
would not let up on federal generation and transmission 
building programs. 


Morehouse Committee tells Manly Ficischmann electric 
utility industry's three-year, 30 million-kw expansion 
program is too conservative (p 76) Thomas C. 
Buchanan appointed chairman of the Federal Power 
Commission (p 78) .. . National Production Authority 
official says street lighting modernization can go on 
(p 80). . . William J. Clapp is named president of 


Trend toward larger and more efficient iron- and steel- 
Florida Power Corp (p 84) 


making furnaces is one of the outstanding aspects of 
the great expansion in the U. S. during the postwar 
e * o 


period, American Iron & Steel Institute says. Average 
In his annual message to the Legislature, New York’s Gov increase in capacity of iron and steel electric furnaces 


Thomas E. Dewey says this about the Niagara and St. since 1945 was 40% 
Lawrence projects: “We are still being blocked by a per furnace. 
stubborn group of Washington officials some of whom 


seem determined that all hydroelectric power develop- National Production Authority names Henry H. Fowler, 
ments in the country must belong to the federal govern- formerly deputy administrator, to 


. to annual capacity of 29,573 tons 


succeed Manly 
ment... State of New York is ready, willing, and able Fleischmann, who will devote his full time to DPA 
to proceed with these great developments for cheap 
power without cost to any taxpayer—state or federal.” American G&E System authorizes 200,000-kw unit to be 
installed by Indiana & Michigan Electric in its Tanners 
Los Angeles Department of Water and Power will cele- Creek Plant. Unit, to be known as Number 3, will bring 
brate 1952 as “Golden Anniversary Year” of city-owned system's construction program for 1952-54 to 1.3 mil- 
water and power projects, starting with a week-long lion kw. 
celebration Feb. 4 and an elaborate pageant Feb. 6 


AIEE’s Pittsburgh Section has endorsed A. C. Monteith, 


vice president of Westinghouse Electric Corp, as candi- 
placed on the banks of the Columbia River immediately date for the AIEE presidency for 1952-1953 

below Coulee Dam in an attempt to prevent slides and 

settling caused by rapid changes in tail water level (EW, Financing—Dayton P&L will sell $15-million first mort- 
Dec. 3, p 96). Operations of the Coulee power plant gage bonds 1982 competitively around Jan. 29 and will 
have been restricted to a tailwater variation of 2 ft in offer its stockholders 256,007 common shares on 1|-for-9 
any eight hours, in addition to the original restriction basis, record Jan. 28 to expire Feb. 15 

of 4 ft in any 24 hour period. 


Anchor rocks, weighing from 8 to 16 tons each are being 


1950 Census preliminary figures, REA says, indicate that 
New ECAP TV show will be carried by at least 34 stations on June 30, 1951, 84.2% of U.S 


during the week of Jan. 27. station electricity 


farms had central 


A charter is being sought in Delaware by the Idaho Public Washington PUD’s wi!l not be deterred in their plan to 


Power Co, a non-profit organization, which would take buy remaining properties of Puget Sound Power & Light 


over Idaho properties of Washington Water Power if the by refusal of Western Investment Banking Credit 


main Washington system is sold to three PUD's. Listed 
as members of the board are C. Fred Ashley, Spokane 
real estate operator; John George, Lewiston, Idaho, 
director of the National Rural Electric Cooperative 
Association and also of the Clearwater County Light & 
Power Co; and Frank H. Arnzen, Grangeville, Idaho. 
president of Idaho County Light & Power Co, another 
REA cooperative. The Corporation Trust Co of Wil- 
mington has been named agent for the new company. 


George Gadsby’s Utah P&L quarterly report contains the 
following: The Niagara New York Redevelopment 
Project will be clean cut test as to whether socialistic 
pressure from Washington will prevail over our private 
enterprise system. There are no side issues involved. If 
you would like information concerning this vitally 
important legislation, I will be glad to have it sent to 
you upon request.” Similar support is coming from 


Pennsylvania P&L Ohio Edison, Interstate Power. and 
others. 
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Restraint Committee to approve a $115-million bond 
issue, according to Harvey Benson, Chairman of the 
group's executive committee. 


Congratulations—Commonwealth Edison elects Raymond 


D. Maxson, engineering vice president of Public Service 
Co of Northern Illinois, vice president . . . Northern 
States Power elects Walter E. Olson, E. K. Thorgaard 
and J. F. Owens vice presidents . . . B. F. Goodrich 
Chemical elects John R. Hoover president, succeeding 
William S. Richardson whose increased responsibilities 
as vice president of the parent company will include the 
chemical firm . . . Connecticut L&P elects Paul R. 
Fleming, formerly secretary, treasurer and vice presi- 
dent . . . Edwin L. Wiegand Co, Pittsburgh. elects 
Joseph McOrlly and John W. Bailey vice presidents . . . 
Louis G. Gitzendanner, section engineer, general engi- 
neering laboratory, General Electric Co, Schenectady, 
N. Y., wins Eta Kappa Nu outstanding Young Electrical 
Engineer’s award for 1951. 
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WASHINGTON COMMENT 


JESSE MOCK 


Ihe Federal Power Commission is finding that it 1s 
just as difficult to reconcile its differences with the Interior 
Department as it is to remain an uncompromising oppo- 
nent 

There can be little doubt that Interior is dead set on 
getting a finger in FPC's licensing pie. Several times in 
recent years Interior has tried to keep the commission 
from issuing licenses to private companies for hydro 
electric projects 

In the Roanoke Rapids case, FPC took a firm stand 
against Interior. When the case reached a court of appeals, 
FPC won with little trouble. So decisive was the court 
finding that Justice Department lawyers have studied it 
for months in an effort to determine whether there is the 
slightest chance it could be reversed by the Supreme Court. 


FPC Gets Friendly . . . Now in two other matters, the 
FPC has apparently tried to accommodate the wishes of 
Interior—or at least take a step in that direction. There 
is a strong possibility that Interior will pounce on these 
two attempts at reconciliation and use them for its own 
ends 

In the first of these FPC wrote conditions in a license 
to Idaho Power Co directing it to make any excess capacity 
on a portion of its transmission system available for gov 
ernment use This was done at the express request of 
Interior. A lower court threw out the conditions. Now 
FPC is appealing to the Supreme Court. Interior is thus 
in the pleasant position of watching FPC fight Interior's 
battle 

Intertor had first tried to get the company to accept 
these conditions by writing them in a permit giving the 
company permission to cross government lands which are 
under Interior jurisdiction. When a court decided against 
this method, it was assumed that FPC had jurisdiction 
to license the construction of lines across the Interior lands 


Interior's Ace in the Hole .. . Just in case FPC loses the 
fight before the high court, Interior thinks it still has an 
vce in the hole. This is a letter from the commission to 
the Secretary of Interior, which reads in part: 

You are correct in understanding that the commission 
unless precluded by the courts, intends to require the 
company to accept the terms of the license. Although if 
the commission is found to be without jurisdiction, the 
lands will be returned to the (Interior) department.” 

FPC would likely argue that there has never been any 
question about its jurisdiction in the case, and thus it 
could not possibly disclaim authority over the line or 
return the lands to Interior. But Interior might argue that 
the letter means it will get possession of the lands if the 
conditions are disallowed by the courts. It could be an 
embarrassing situation for FPC all because it tried to 
accommodate Interior 

In the second matter, the supplemental opinion recently 
issued in the Kings River case, FPC has also apparently 
tried to meet Interior part way. This was done by reduc- 
ing the term of the license to Pacific Gas & Electric Co 
from SO to 30 years. Only explanation given was that the 
new termination date would more nearly coincide with the 
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termination dates of other licensed projects in the basin. 
In effect, the reduced term of the licenses moves up the 
date on which federal government could take over the 
Kings River project. 

Although some of the issues are different, the Kings 
River dispute is generally similar to the Roanoke Rapids 
case. It is not hard to imagine that Interior will also take 
this one to the courts. And after changing the term of the 
license from 50 to 30 years FPC might have to explain 
why the term might not be further reduced—-say to ten or 
zero years 

These gestures of reconciliation could be merely tests. 
In any event, there is not much to do but sit back and see 
how Interior reacts to them 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Normal line to ground voltages (133 kv) of a 230-kvy circuit 
will flash over about 13 inches in dry air, but hardly do so 
over three suspension units in rain 


High impedance to flow of the third harmonic currents of 
transformer excitation may give rise to fifth and higher 
harmonics. 


Aluminum cables in European practice are usually joined 
with sweated sleeves. 


Electrolytic condensers have tendency to become leaky 
with age 


Steel mills in general are so conscious of safety that it is 
not uncommon to devote 8 hours of preparation for a 
maintenance job primarily to assure safety in the operation 


Control for 440 volt industrial circuits is tending toward 
110 or 220 volts. 


Soil resistivity (thermal) appears to be 50% higher under 
pavement than the 90 figure commonly used in calculations 
for pipe-type cable installations. 


Power arcs under fast relaying rerely break more than one 
or two porcelain insulator units. Lightning alone prac- 
tically never causes breakage 


Hot-line maintenance should perhaps not be attempted 
if as many as half the insulators below metal parts of the 
tools are broken 


Preheating of air has beneficial effect on operation of 
spreader stokers at low loads because it raises the tem- 
perature of the fuel bed and thereby lowers the carbon 
content of the flyash 


Meter laboratory technician after training proved to be 
superior power plant operator. 


Metal-clad switchgear in 25 substations of one utility 
showed up in fifteen different designs from four manufac- 
turers. The implication is that there should be more stand- 
ardization 
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Statistical Page Unifies 
Data for EW Readers 


Statistics of the electric utility indus- 
try, omce scattered throughout the 
pages of Electrical World hereafter 
will be conveniently collected on this 
page. 

Here you will find a complete up-to- 
date picture of the industry. A month- 
to-month index of its activity; a year- 
to-year comparison of its size and 
magnitude of operation. In presenting 
this page we have attempted to pro- 
vide readers with a complete and con- 
venient source of statistics on industry- 
wide operation. 

Here you will find statistical infor- 
mation on the U.S. business scene, 
emphasizing the close relationship be- 
tween the electric utilities and Amer- 
ican industry. Industrial production, 
construction costs, cost of living, and 
electrical appliance and equipment 
sales, all play an important role in 
electric utility planning and operation. 
All are presented on this page. 

In creating this page the editors 
asked industry statisticians the ques- 


Pacific Coast Division split . . . 
by Edison Electric Institute in 
reporting per cent changes in 
weekly electric power output. 
Reasons for the change—NW & 
SW form two separate power 
pools with no interconnection; 
there is no similarity in types of 
industry. 


tions, “What information do you feel 
will be of the most value to our reader? 
What information are you most often 
requested to supply?” This page gives 
you their answer. 

For each issue the editors go to 11 
sources of statistics—consult 16 bul- 
letins and publications. 

Each month three carefully pre- 
pared estimates of industry activity 
bring our readers an accurate and 
proven reliable indication of what is 
happening in the industry—establish- 
ing trends before final compilation of 
data is possible. 

Output, for the week, averages for 
residential service, and peak load esti- 
mates for Class I Utilities are obtained 
from Edison Electric Institute. 

Federal Power Commission reports 
provide capacity, production, sales of 


$ Billions of kwhr 


a oe 


J oA 


Output Week Ended Jan. 5—7,148,620,000 Kwhr 


Per Cent Change From Previous Year 


Mid Cent. West 
Ind. 


New 
Totel US Eng. Atlen. 


Cent. east Cent. 


South- South Rocky 


Pacific 
Mount. NW Sw 


Jan. 5 +83 426 +61 +45 +76 +9.7 +197 +108 +1295 +128 
Dec. 29 +68 +410 +43 +35 +87 +76 +202 +118 ave a 
Dec. 22 $14.2 +81 +9.3 48.6 +11.7 +143 +9201 $13.3 


Electric Power Statistics 


Peak Load—Class | Utilities (Million Kw). Oct. 


Capacity (Million Kw)... ... 
Production (Billion Kwhr). .. 
Hydro..... 
Fuel... 
Sales (Billion Kwhr).... 
Residential. . 
Commercial 
Industrial. . . 
Other. .. 


Fuel Consumption 
Coal (Million Tons) 
Oil (Million Barrels) 
Gas (Billion Cu Ft) “a 
Net Income Class A & B Utilities 
($ Million). 


Latest Preceding 
Menth Month 
63.33* 
74.68 74.29 
32.44 30.28 
7.55 7.04 
24.89 23.24 
27.54 27.45 
6.82 6.50 
4.89 4.91 
13.62 13.83 
2.22 2.21 


62.09 


9.58 8.60 
5.44 5.07 
72.00 77.31 


Sept. 57.48 53.92 


Dec. 52 Peak,Class | Utilities (MillionKw)* Oct. 17.4 77.2 


Kwhr per Residential Customer 
(12 Month Average). ... Pe 
Revenue per Kwhr Residential Service 
(12 Month Average). 
Canadian Production (Billion Kwhr). .. 


Business Statistics 


FRB Industrial Production Index ttf 
Gross National Product ($ Billion) 

EW 5 Industry Production Index 

ENR Construction Cost Index{t. . 

BLS Consumer's Price Index... . 
NEMA Insulation Materials Sales Index 


Oct. 1,972 1,961 


. Oct. 2.83 2.83 
Oct. 4.92 4.40 


Dec. 216* 219" 216 

3rd Qt = 831.7 719.1 72.4 

Dec. 124.0° 123.4* 120.3 

Dec. 114.8 114.7 110.8 

Nov 188.6 187.4 176.4 
t Sept 521 539 514 


NEMA Electric Appliances Sales Index 


Unadjusted) t . ics 
NEMA Household Refrig. Sales Index. 


"Estimated £1936 = 100 1[t1949 = 


energy, fuel consumption, net income 

statements of Class A & B Utilities 

and December 1952 peak estimates. 
Federal Reserve Board Industrial 
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Sept. 264 209 430 
. Sept. 115 98 302 


100 ttt 1937-39 = 100 (Unadjusted) 


Production and Electric World Five 
Industry Production Index estimates 
are prepared by the McGraw-Hill De- 
partment of Economics 
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Expansion Program 


... Morehouse Committee 
believes. Survey group tells 
DPA nation will need more than 
30 million kw additional by ‘55 


From the 


duction 


Pro- 


Administration last week came 


vicinity of Defense 


new tune: the electric power indus 
30 million-kw 


sion program is, if anything, too con- 


trv s three-vear expan- 


servative 
All last 
tried desperately to wangle controlled 
materials 
rot the 


lheved the 


year, when the industry 


from the agency, observers 


DPA be 


trying 


distinct impression 


industry was to ex 


pand too fast 

Ihe tune changed with submission 
of a report by the Morehouse Com 
(EW, Oct. 15, 1951, p. 14) 
DPA is not 


its materials distribution in line 


mittce 
Officially committed to 
orient 


with the 
Bit 


conclusions of the report 
DPA Manly 


Fleischmann, who appointed the com- 


Administrator 


mittee, is honor-bound to consider the 


Ihe 


much 


eport caretully 
How 


ngle field is 


question still 


maimed expansion in 
humanly possible 


he materials available? 


CMP Problem 


ooking tor 


If Fleischmann was 


ustification for doling out 


larger share of controlled materials 


the powell 


| industry, the 


report 
it. But if he hoped to find 
cutting back the utilities pro 


save materials, he 


precious 
for a disappointment 
ite last week he had not made up 


Word 


ittempt to set up 


his mind on the 


that he 


report Was 


might now 
a program of a certain size to be fol 
lowed during the next three vears 
Defense Electric Power Administra 
tion, claimant 


tuke 
Morehouse 


De pas statistics fared pretty 


agency tor the utilities 


could 


some solace from the 


Committee findings 
well un 
der the committee's probing, and di- 


rect criticism of the 


agency was all 


but ni 


Rocky Road 


tee's recommendations are carried out, 


But if the commit 
Depa wil One of 
that 
plant addition be classi- 


tace a rocky road 


the major recommendations is 


each major 
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Is Conservative... 


EDWARD W. MOREHOUSE, vice president of General Public Utilities Corp, heads the com 
mittee that last week handed DPA a report on its survey of the nation’s power requirements 


fied with usefulness to 


respect to its 
defense production and regional power 
and that 


supply materials be allotted 


accordingly. This ticklish job would 
certainly fall in Depa’s lap 

To begin with, the Morehouse 
group tossed out the off-cited figure 
of 27 million kw for 


the next 


expansion in 


three vears because it was 


outdated It based its 


1952-through-1954 


review on a 


2 


program of 30 


million kw, which appeared to be the 


industry’s and Depa’s 


figures as 


gleaned from manufacturer's order 


boards 
Also it 
peak 


took a look at December 


load 


estimates and capacity 
Depa and the 


utilities. At 22 meetings with utility 


figures prepared by 
operating personnel, the figures were 
discussed at length 

From this probing, verifying, and 
squeezing, the 


1. 1952 


committee concluded 


figures (see table) are 
fairly realistic 


> 


1953 peak estimates may be too 
low by two million kw. 


January 14, 


3. 1954 peak estimates may be low 
by as much as five million kw. 


Underestimated? The committee 
believes the utilities and Depa may be 
underestimating potential load for res- 
idential and rural customers to some 
degree. Main reason for the discrep- 
ancy, says the committee, is the po- 
tential and industrial 


loads, which the utilities could not be 


defense loads 
expected to know for either security 
or practical reasons 


mittee, which 


Even the com- 
had many 
classified plans, admits that some of 


access to 


the potential load is not firm enough 
for utility planning purposes 

Among the big loads which can be 
expected are more atomic energy pro 
duction plants, additional aluminum 
and titanium plants. In turn, these 
will call for other industrial expan- 
sion and more electric power load. 

On the capability side of the ledger, 
the committee wonders how much 
slippage is occurring on units now on 
It doubts that anybody can 


order 
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possibly know the exact figures, but 
hazards the prediction that some of 
the units can’t possibly be kept on 
schedule even with larger material 
allotments 


The Reserves For its purposes, 
the committee set up a 8.5 to 11% 
margin between capability and peak 
load as the rock bottom margin to 
stave off curtailment. It also noted 
that defense production loads appear 
to be concentrating between the Great 
Lakes and the Gulf of Mexico. 

On this basis, the committee fore- 
sees a general power deficiency dur- 
ing the present year. All regions will 
be affected to some extent. 

For 1953, with present in-service 
schedules maintained, the committee 
foresees some surplus in federal power 
commission Regions I, VI and VIII. 
Region VII will have a serious de- 
ficiency. Region Il, much of IV and 
most of Ill and V will show a deficit. 

For 1954, regions I, VI and VII 
should have a larger surplus. Regions 
Il, Ill, IV and V would show an 
overall deficit and region VII, with 
proper hydro conditions, should have 
a surplus 


No Accusations The committee 


does not accuse the utilities of trying 
to build unduly large reserves. The 
present schedules, it says, are not out 
of line with needed reserves in normal 


times. But these are not normal 
times, comments the committee. If 
present in-service schedules are al- 
lowed to stay fixed, there will be an 
accumulation of surpluses in some 
areas and deficiencies in other in both 
capacity and capacity-timing. 

The committee sees no possibility of 
balancing power supply and demand 
for the present year and for the first 
three quarters of 1953 because equip- 
ment and construction schedules are 
so meshed that changes would only 
result in losing overall capacity. 

But for the last three months of 
1953 and all of 1954, the group be- 


Report's Estimate of Supply 
and Demand: 


Capacity Total 
Year Additions Capability 
(Millions of kw) 
1952 95 84.46 77.84 
1953 12.2 96.68 85.22 
1954 84 105.08 90.80 


December 
Peak Loads 


In estimating total capability, it is assumed co- 
pacity is 75 million kw at beginning of 1952 


What the Morehouse Committee Report Said: 


1. The electrical utilities’ 19524+hrough-1954 expansion program of 30 mil- 
lion kw is not excessive and might possibly be too low. Within limits of present 
outlook, power loads will continue to rise sharply in “52 and °53 with a more 
gradual rise in 54, Required lead times make it impossible to change program 
in 1952, and will permit only minor changes in “53. A few months are still left 
in which additional 1954 generating equipment can be ordered. 


2. If entire nation could be considered as a power-supply entity and in-service 
schedules maintained, a fairly well balanced power supply and demand could 
be established by latter 1954. But under existing schedules, and because the 
generating facilities will not be strategically placed, some regions and areas will 
be hard hit as others acquire a comfortable margin of electric power. 


3. Because defense loads are concentrating in regions between the Great Lakes 
and the Gulf of Mexico, the power supply in this area will become tighter. The 
Northeast and the extreme West, except the Pacific Northwest, will achieve 
increasing reserve margins during the next three-year period. This will intensify 
the imbalance between regions if today’s schedules stand. 


4. Unless today’s schedules are altered against this imbalance, curtailments 
affecting defense industries will become unavoidable. 

5. Inter- and intra-regional interconnections would afford some possible relief 
from the situation and steps are being taken in this direction. Theoretically, 
it is possible to spot defense loads in such a way as to afford a measure of relief. 


6. Best way to correct the impending imbalance is to develop a realistic pro- 
gram setting up a project priority, and keep a close eye on slippages and other 
factors which would upset the realistic schedule. 

7. Little can be done about 1952 generating equipment other than to insure 
that strategie machines do not fall behind schedule at the expense of less stra- 
tegic machines. 


8. There is not much than can be done with in-service schedules for the period 
January through September of 1953 except to speed more essential machines 
at the expense of less essential. But for machines coming on the line after 
October of next year, it would be possible to take a completely fresh look at 
ill units on order with a view to rearranging schedules to fit regional power 
needs, 


9. These recommendations should lead to a reasonably well-balanced power 
supply with the flexibility to meet new defense and industrial loads. Power cur- 
tailments could be avoided in 1954, and curtailments for 1952 and °53 could be 


minimized. 


lieves manufacturing and construc- 
tion schedules can be rearranged to 
stave off power deficiencies. This 
would presumably be done by Depa 
and National Production Authority 
through their control over material 
allotments. 


Is It Necessary? . . . Each proposed 
project would be classified as to its 
essentiality to defense loads and area 
power supply. Those most needed 
would be given the go-ahead, and 
materials allotted. It is admitted that 
close examination of supply and loads 
as well as manufacturing schedules 
will have to be carried on if such a 
program is to work. 

But the alternative, says the com- 
mittee, is curtailment of power to 
vital defense production, voluntary 
residential curtailment and the other 
things that happen when there is not 
enough electric power to go around. 
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Without going into the question of 
materials available to carry out this 
program, the committee comments: 


One for 100 . Every kilowatt of 
new Capacity requires critical mate- 
rial—steel, copper and aluminum. 
“Our investigation shows that one 
kilowatt of capacity can be fabricated 
and constructed with 1/100 as much 
of these materials as the same kilo- 
watt can supply the power to produce 
in one year.” Put another way, every 
kilowatt is worth 100 times its weight 
in critical materials each year. 

The four-man committee recognizes 
that the electric power industry is a 
constantly changing and expanding 
thing, and does not expect its report 
to remain unchanged for years to 
come. It recommends that a group 
be set up to bring the report up to 
date from time to time as new facts 
appear. 





Buchanan Named to Head FPC 


Truman, seeking man with experience, chooses former 
vice chairman and commission member since 1948 


Seeking a person with experience in 
commission procedure, President Tru- 
man has appointed Thomas C. Bu- 
chanan to head the Federal Power 
Commission. Buchanan has been a 
member of FPC since July 1948, and 
served chairman from May 
1950 until his appointment as chair- 
man 


as vice 


A lone dissenter in a number of 
gas pipeline cases, Buchanan has 
usually sided with the majority on 
most cases involving the licensing of 
hydroelectric and transmission facili 
His best-known dissent was filed 
in the Phillips Petroleum case last 
summer, when the commission decided 
by a 4-1 vote it had no control over 


natural gas at the wellhead 


ties 


Favored Federal Projects . . . In his 
capacity as acting chairman of the 
commission, Buchanan appeared be 
fore two Congressional committee 
last fall to favor federal construction 
of a huge new hydroelectric develop 
ment on Niagara River near the Falls 
He also appeared before the House 
Public Works Committee in connec 
tion with a bill providing for federal 
construction of thermal plants in the 
Northwest, but did not give 
outright endorsement of the measure 

In appointing Buchanan to the 
chairmanship, President Truman was 
acting partially on the advice of former 
Chairman Mon C. Wallgren, whom 
succeeds. Before leaving 
Wallgren had recom- 
mended that the post be filled by some 
one already intimately acquainted with 
the commission's work. This made the 
Pennsylvanian a likely candidate (EW, 
July 2, 1951, p 56) 


Pacific 


Buchanan 
the position 


Served in Pennsylvania ... The new 
chairman is a member of the Pennsyl- 
vania and American Bar Associations 
He served on the Pennsylvania Public 
Uulity Commission from 1937 to 1945 
and on the predecessor Public Service 
Commission in 1936 and 1937. Fol- 
lowing his retirement as a member of 
the state commission, he practiced law 
in Beaver County, Pa 

A veteran of World 


War I, Bu- 
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NEW FPC CHAIRMAN is Thomas C. Bu- 
chanan, a member of the commission since 
July 1948. He succeeds Mon C. Waligren 


chanan was a lieutenant in the field 
artillery. He received a bachelor of 
its degree from Washington and Jef- 
ferson College and was admitted to 
the Pennsylvania bar in 1922. 


Missouri Basin Study 
Planned By President 


In setting up an advisory commis- 
sion to study development of the Mis- 
souri River Basin, President Truman 
recently gave indirect encouragement 
toward the establishment of a Missouri 


Valley Authority 

The executive order establishing the 
1l-man commission made no specific 
reference to basin organization, but 
the President in a separate statement 
spoke of “need to improve our present 
organizational arrangements.” He said 
he hoped the commission would give 
him advice in that field 

The order gave the survey group 
sweeping authority to conduct studies 
and recommend changes in the re- 
sources program for the basin. The 
study’s scope covers much the same 
ground explored last year by his Water 
Resources Policy Commission. Basic 
legislation to establish federal water 
policy in line with the advice of that 


January 14, 


commission will be ready for the Presi- 
dent in about a month. He is expected 
to submit it to Congress shortly after- 
ward. 


Wide Scope . . . The Missouri Basin 
commission is authorized to study all 
parts of the watershed and other por- 
tions of the basin states. With respect 
to basin power, the order allows it to 
extend its studies and recommenda- 
tions outside the area. The group is to 
report by Jan. 1, 1953. 

Truman made it clear that construc- 
tion of Pick-Sloan Plan projects is to 
continue as rapidly as the defense 
emergency permits. His budget mes- 
sage, he said, will ask funds for work 
that must go on, including the start of 
a limited number of new projects. 

His statement recognized the Pick- 
Sloan Plan and the later land resources 
plan of the Agriculture Department as 
containing “much that is sound and 
valuable today.” But he said there is 
need now for thorough re-evaluation 
of the whole problem. 


After the Floods . . . The commission 
set-up follows the intent of Senate and 
House resolutions introduced after 
last summer’s Kansas-Missouri floods. 
Congress failed to act on these resolu- 
tions although the conferees of the 
civil functions appropriation bill urged 
consideration. In the Senate, instead, 
the staff of the Public Works Com- 
mittee was instructed to make a Mis- 
souri Basin study. This staff is pre- 
paring a report. 

Truman’s appointees, however, 
won't have to be confirmed by Con- 
gress. 

The President instructed the com- 
mission in carrying out its assign- 
ment to: 

1. Review and evaluate existing 
and proposed plans and programs; 

2. Conduct on-site surveys and ap- 
praisals and hold public hearings; 
3. Ascertain estimated costs 
benefits, to the extent practicable; 

4. Consult with authorities 
and other groups; 

5. Study the present and prospec- 
tive economy of the basin and the 
economic soundness of plans and pro- 
grams; 

6. Consider the proper division of 
financial responsibility between the 
federal government and the states; and 

7. Give necessary emphasis to flood 
control, in view of the recent flood. 


and 


State 
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CONVENTIONAL turbo-generator, above, operating on heat from ex- DR WALTER H. ZINN (white jacket), who engineered the experiment 
perimental breeder, produced electricity from the atom Dec. 20 for AEC, is shown in shop operating on atomically produced’ power 


Useful Power from Atomic Energy... 


. .. is produced for first time at AEC’s National Reactor Testing Station in Arco, Idaho 


ae 


| 


a TN 


OOS Oe 


ELECTRIC BULBS drew first power from atom, supplied by generator building in which it is housed. Argonne National Laboratory, which 
at right. The 100-kw reactor power plant later handled all needs of operates station, plans to continue experiments in power generation 
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Street Lighting 
Modernization 


Can Go On... 


... But equipment must be put 
where it will do the most good. Acci- 
dent, crime prevention, and cable sav- 


ing are guiding factors. Ambitious 


programs must be postponed or delayed. 


HUGH ESTES, Chief 
yhting Unit x1 Equipment Division 


D.C 


Electric 


rity, Washington 


what the 
status of street-lighting modernization programs will be 


Concern has been expressed recently over 
during the period when mobilization will be consuming 
increasing amounts of metals and other materials 

Some extreme opinions have been voiced on the subject 
One group of extremists adopts the defeatist view that all 
street-light modernization might as well be dropped for 
the duration of the emergency. A group at the other 
that promotion of new street 
lighting is almost a panacea for all our economic problems. 


extreme maintains active 


It may help clear the air, however, if we present a sober 


nalysis of our discuss 


factually the impact on the street-lighting industry of the 


defense mobilization aims and 


controls necessary to effect these aims 

The mobilization effort was set in motion because of a 
strong national conviction that our country was in grave 
danger and that there was the most urgent and immedi- 
ate need to build up the military and economic strength 
of the United States as a deterrent to Communist aggres- 
This strength will have to be maintained at a high 


level throughout the foreseeable future 


sion 


Military Program ... The direct military program 
and the like 


way 


guns, 
has been sched- 
as not to take more than 
amount of material available 
And early in the program, it was decided that it would be 


tanks, planes, ammunition 
uled, however, in such a 
its realistic share of the 
utter folly to close down civilian producers because the 
items they produce are, in the long run, essential to 
operation. Shutting 
would result in 
tions to labor and the economy as 

As a result of all these tremendous 
program of expanding our productive capacity is under 
way. After this program has been completed, we should 
be able to maintain a strong military establishment, and 
at the same time, through increased production of civilian 
goods, maintain and improve the high American standard 
of living 


American industrial down 


tremendous 


great 


civilian industries 


disloca- 
a whole 
considerations, a 
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es 
<2 ‘ede 


General Flect ric Company 


MODERNIZATION PROGRAMS of street lighting which require little 
cable are within the “authorized level.” Resourcefulness and enginecr 
ing ability are required to make the most effective use of materials 


Middle Ground . . . Street lighting obviously comes in the 
middle ground between strictly military supplies on the 
one hand and ornamental products that can be eliminated 
during severe material shortages on the other. The recog- 
nition of this by government officials is evidenced by the 
production levels set for street-lighting equipment 
Material made available for the street-lighting industry 
permits production at approximately 85% of the rate 
maintained during the 12-month period immediately pre- 
ceding the invasion of Korea. Such a level, of course, 
is insufficient by far to permit installation in one year of 
all equipment necessary to bring America’s street lighting 
up to the standards set by the American Standards Asso- 
ciation. These standards are estimated conservatively to 
require five times the existing connected street-lighting 
load. But even if there were no struggle in Korea, street 
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lighting would not be brought up to ASA standards in less 
than three years. 


Authorized Production . . . The authorized level, how- 
ever, is, | am convinced, all the country can afford at 
the present in view of the scarcity of some critical materials 
This level should be sufficient to carry on a substantial 
program of modernization and at the same time keep 
existing lighting in a good state of repair. However, 
there will be demands on the resourcefulness and engineer- 
ing ability of all concerned with street lighting to make 
sure the authorized production is used most effectively 

The most critical material used by the electrical in- 
dustry today is copper. There seems to be no relief in 
sight for some time to come on the supply of copper. | 
think we must plan on several years in which all street- 
lighting modernization projects will have to be evaluated 
as to their consumption of cable. Copper for cable is a 
“controlled material.” 


Saving Copper .. . When either a utility or a municipality 
undertakes any project using more than a specified amount 
of cable, specific authority in the form of an allotment to 
purchase that cable must be obtained. For a utility, it 
comes out of an allotment of copper from the Defense 
Electric Power Administration. For municipal or state- 
owned lighting systems, the allotment conies fromthe 
Bureau of Public Roads through the state highway de- 
partment. Utilities and municipalities alike are thus 
charged with the responsibility of saving copper by making 
their requests as small as possible. 

Much misunderstanding surrounds the area of “B” 
products. “B” products, loosely defined, are completed 
manufactured items. Consumption of copper, aluminum, 
and steel in producing these products is controlled by the 
National Production Authority under the direction of the 
Defense Production Administration. “B” products used 
in the street-lighting industry include luminaires, brackets, 
transformers, control equipment, steel and aluminum poles, 
etc. A utility or a municipality cannot conserve controlled 
materials by not purchasing “B” products. NPA deter- 
mines how much shall be used in the manufacture of 
these products, and any user who cuts down his purchase 
of “B” items denies himself his fair share of this produc- 
tion—a share that will be used by someone else. 


Which to Allow ... It all leads up to an analysis of just 
which modernization programs can be permitted freely 
and which must be delayed or prolonged. 
antiquated fixtures with modern luminaires on an existing 
circuit is a perfect example. Little or no additional cable 


Replacing 


is used. In most cases, lamp sizes can be increased on 
series circuits using no additional cable. True, trans- 
former sizes may have to be increased, but transformers 
are “B” products. Their copper content does not come 
out of the user’s allotment. Still another project might 
involve the use of a small quantity of pole and bracket 
cable, a small extension of series cable to close in two 
loops where one existed before, or the use of transformer 
primary and control cable only. All such programs, and 
many similar ones, can go forward without delay. 


Delay Some Programs . . . On the other hand, here is an 
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example of a modernization program that will have to 
be postponed. A major city floats a bond issue for the 
installation of 10,000 street-lighting standards with under- 
ground wiring. It wants the entire program completed in 
3 months. In normal times, the action would be com- 
mendable. Now, however, even assuming the cable were 
made available, such a program must be delayed. Cur- 
rent allotments of steel permit total production of ap- 
proximately 10,000 lighting standards per quarter. It 
would be most unsound to have the entire production of 
the country going to one city. A more sensible approach 
would be to extend an ambitious program over a longer 
period—not postpone it entirely, but spread the work out. 


Priority to Critical Areas . . . Reference has been made to 
resourcefulness and careful engineering in the installation 
of street lighting under present conditions. Remarkable 
records of accident prevention and still more startling 
reductions in night fatalities have been made through 
improved lighting in danger areas. Certainly it would 
appear sensible knowing it is impossible to get delivery 
of enough equipment to relight a town completely to 7 
install what lighting is available at places where it will 
accomplish the most good. Stretches of highway with 
high night accident records, heavily traveled intersections, 7 
underpasses and grade crossings, the crown of a hill or a | 
bad curve are but a few obvious examples. Night crime = 
records should be examined. Priority for new or increased ~ 
lighting facilities should be given to critical areas and = 
bus-stops. Areas and streets congested as a result of 
defense housing or defense factories must also be con- 
sidered. 

But one should not overlook long-neglected existing 
trouble spots in favor of less necessary lighting because 
the latter comes under the magic and currently popular 
word “defense.” Through analysis of each proposed 
installation with the above considerations in mind and 
through preference for projects using little or ne additional 
cable, existing production of street-lighting equipment 
can be utilized to best advantage. 


Continue Programs . . . The greatest concern of the in- 
dustry should be the municipality or utility much too 
ready to seize on any situation as an exuse to avoid street- 
lighting commitments. Often, such an attitude exists 
where modernization and additional lighting are most 
needed. Progressive communities and utilities, recogniz- 
ing the accident prevention value of up-to-date lighting 
in savings of lives and property will continue their pro- 
grams within the limits of defense mobilization restrictions. 


Keep Selling . . . Street-lighting modernization will con- 
tinue. The programs which are more ambitious from a 
copper cable consumption standpoint will have to be post- 
poned or stretched out. How many people will be alive 
a year from now who might otherwise have been killed 
in night accidents will depend on the ingenuity of street- 
lighting engineers throughout the country, and on how 
well they sell their management and the public on the 
basic principle of putting available lighting where it is most 
needed. Although we in the industry know the many bene- 
fits of modern street-lighting, it is never brought from 
under the proverbial bushel basket. Good street-lighting 
must always be sold. And this is no time to stop selling. 





FINANCIAL 


YIELDS (%)—Operating Electric Utility Securities 


Quahty 


DATE 

1959 
Jan. 3 
Dec. 27 


END OF OTR 
4th 1951 3.07 
ted 1951 2 
tnd 1951 ; 
tet 1950 2 


i 


Data: Reis & Chandler, inc 


WWP Sale Opponents 
Present Their Views 


Opponents of the proposed Wash- 
ington Water Power Co common 
stock sale were scheduled to have met 
with the Securities 
Commission Jan. 11 

SEC Secretary Orval said 
imvitations were sent by telegram but 
added that “this is in no wise an an- 
nouncement of a formal hearing.” The 
meetings, he declared, were to be held 
‘individually and in private.” 

American Power & Light Co which 
holds the WWP stock, 
grant SEC until the 
Jan. 14 to make 
time limit is 


and Exchange 


Dubois 


consented to 
close of business 
Regular 
10 days from the filing 
of sale, which was filed 
Dec. 26. (EW, Jan. 7, p 46) 
If the sale is, in fact, 
bodies in the Northwest, 
have no jurisdiction. But if the com- 
mission should decide that the sale 
is, in part, to private interests, then it 
could attempt to exert jurisdiction. 
Earlier in the week, SEC’s Vice 
Chairman Donald C. Cook said he 
again would refrain from voting on 
the jurisdiction issue. Early in 1951, 
his abstention from voting resulted in 
a 2-2 decision not to exert jurisdiction 
over a similar proposed sale. How- 
ever, some of the details of the pres- 
ently proposed sale differ from the 
earlier proposal. Also, Robert I. Mil- 
lonzi has succeeded Edward T. Mc- 
Cormick McCormick along with 
Chairman Harry A. McDonald op- 
posed exerting jurisdiction over the 
early 1951 proposed sale. McDonald 
has now been named to head the Re- 
construction Finance Corp, 


a decision 


of a notice 
to public 
SEC would 


and it is 
believed the vote on jurisdiction will 
be taken before he leaves SEC 

Sen Herman Welker, Idaho Re- 
publican, has added his voice to the 
growing protests against the proposed 


82 


Preferred Stocks 
Ist | Qnd | ied 


Common Stocks 


SEC had received 
some 15 to 20 messages urging it to 
hold hearings and exert jurisdiction 
over the sale. 

Welker told a reporter, “The people 
of Idaho will hold the commission 
strictly accountable for the irreparable 
injury that will be done if this sale 
goes through.” 

The Spokane Department of Pub- 
lic Utilties has asked the Federal 
Power Commission to oppose the pro- 
posed sale, but FPC showed little in- 
clination to move in early last week. 

A hearing set for Jan. 8 on the pro- 
posed distribution of the WWP stock 
to AP&L stockholers has been in- 
definitely postponed in the light of the 
notice of sale. 


sale. Previously, 


FINANCIAL BRIEFS 


Program committee of the New York 
Society of Security Analysts has sched- 
uled the following luncheon meetings: 
Jan. 23, Tampa Electric Co, and Jan. 
30, Potomac Electric Power Co. 


Voters at Puyallup, Wash., have re- 
jected a proposal, by a 1213-to-1188 
vote, that the city purchase the facili- 
ties of the Puget Sound Power & 
Light Co within the city. The pur- 
chase was proposed because Pierce 
County, in which Puyallup is located, 
has no PUD and hence Pierce County 
properties of Puget would be man- 
aged by other PUD’s in the state. 


Brazilian Traction Light & Power Co 
stockholders will vote on Feb. 5 on 
proposed increase from 15.2 million 
to 20 million shares . . . Central Maine 
Power Co plans to borrow $6 million 
from banks. 


Merger of Tide Water Power Co with 
Carolina Power & Light Co (EW, 
Dec. 31, p 50) moved a step nearer 
reality as the companies asked the 
Federal Power Commission to author- 
ize the transaction. 


Electric Utility Financing 


Company and Description 


Amount of 
Offering 
(000) 


WEEK OF JANUARY 3-9 


Bonds 
Seattle, Wash 
Philadelphia Electric—Iist and ref mtg, 3% 


municipal | and p rev, 4% 1962-1986 


$28 000 


1982, new money 35,000 


. WEEK OF JANUARY 10-16 
Southern Utah Power—15,761 sh (to common holders on 1-for- 


Common Stec 


4 sh basis, record Dec. 27 to expire Jan. 11) 


$181 


SCHEDULED FOR JANUARY -FEBRUARY 


Bonds 
Indiana & Michigan Electric—Ist mtg 1982 


Indiana & Michigan Electric—seria! notes 1956-1967 


Central Illinois Public Service—ist mtg 1982 
Pennsylvania Power— Ist mtg 1982 


Preferred Stock 


Florida Power Corp—51,550 sh $100 par cum conv.. 


Kansas City Power & Light—100,000 sh $100 par. 
Centra! Illinois Public Service— 50,000 sh $100 par 


Pacific Gas & Electrio—163,986 sh $25 par 5% Ist Series A (to 
be offered about Jan. 15 to eneierens, at 24% of which 234 


is to be paid through payroll 
no underwriting) 


Common Steck 


uctions, to expire Feb. 8 


$24.50 5.10% 


Pacific Power & Light—552,792 sh (200,000 sh to be sold by 


company and balance for selling stockholders) 
Kansas Cit 


tJan. 22 


Power & Light—317,792 eh (to be offered to com- 


mon holders on 1-for-6 basis, record about Jan. 22 to expire 


Feb. 6) 


West Penn Electrio—440,000 sh (to be offered to common 
holders on 1-for-8 basis, record Feb. 1 to expire Feb. 18) 


*Jan. 22 


Jan. 30 


Southwestern Public Service—(to be offered to common noida 


on 1-for-13 or 1-for-14 basis, record about Feb. 


° * Blyth & Co-First Boston C pore ge 

** To be offered by Blyth & Co fret 1 
+ To be offered by Lehman Bros. grow 

tt Being reoffered to yield 2.35% toa 


. underwriters. 
nn oom. « underwriters 


pillar price of 9934. 
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Electric Utility Earnings 


Period 


Company Menths Ended 


Calhfornia-Pacific Utilities 

Central Arizona L&aP 

Consolidated Gas E&P of 
Baltimore 


Nov 
Nov 


Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


Nov. 


Nov 
Nov. 


Gulf States Utilities 

Kansas City P&L 

Middle South Utilities and 
Subsidiaries 

Texas Electric Service 

Texas P&L 


a—On average of 215,881 shares in 1951 and average of pe shares in 1950; b— On average shares 
On shares outstanding at end of each period; e—On 


enistamitans c 
shares in 1450; {—Consolidated net incom 


REGULATIONS 


Electric rates for residential custom- 
ers in Bryan, Ohio, will be cut an aver- 
age of 20%, effective Feb. 1, as a re- 
sult of increased sales and improved 
efficiency of the municipal light plant, 
Board of Public Affairs has reported. 


WALL STREET 


Dow-Jones stock averages for utilities 
went to 47.90 at the close of business 
on Jan. 5, 1952, highest closing level 
since Sept. 17, 1931. New common 
stock highs were registered by the fol- 
lowing companies listed on the New 
York Stock Exchange: Commonwealth 
Edison Co, Consolidated Edison Co 
of New York, General Public Utilities, 
Interstate Power Co, Public Service 
Electric & Gas Co, and Southern 
California Edison Co. 


HARRY A. McDONALD, a Republican who is 
now chairman of Securities and Exchange 
Commission, will succeed W. Stuart Symington 
os head of Reconstruction Finance Corp. 
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$540, 66 $2 
1, 878.6 ee ee 
264, 
45, 


» 142 


to consolidated earned surplus. 


MEETINGS 


McManus to Address 
EEI-SEE Conference 


The Industrial Relations Conference, 
sponsored jointly by Edison Electric 
Institute’s Industrial Relations Com- 
mittee and Southeastern Electric Ex- 
change’s Personnel Administration 
Section and Southwestern Personnel 
Group, will be held Jan. 17-18 at 
Roosevelt Hotel, New Orleans, La. 

A highlight of the conference will 
be an address to be delivered by C. B. 
McManus, president of SEE and The 
Southern Co. 

The program for the conference 
will also include discussions of re- 
cruiting and maintaining middle man- 
agement manpower, an appraisal of 
the University of Michigan utility 
management program, employee infor- 
mation programs, a college faculty 
seminar, wage and salary stabilization, 
union-management cooperation, and 
the employees part in the public power 
fight. 

Individual meetings will be held by 
EEI’s Industrial Relations Committee 
and SEE’s Personnel Administration 
Section and Southwestern Personnel 
Group. 


CALENDAR 


x American Institute of Electrical Engineers 
Winter General Meeting, Hotel Statler, New 
York, January 21-25; Welding 


Conterence 
Rackham Memorial Bide. Detroit, Mich., April 
16-18, arranged 


inth +d by Americon Welding 
Society Detroit ion, and industriel Elec- 
trical Engineers Society, Detroit 


National A e Wiring Bureau 
Annual Conference, Sherman Hotel, 


Chicago, 
January 24-25. 


1952 


Earnings Per Commen Share 


884,500 shares in 1951 and 2,719,899 


National Association of Purchasing Agents 
Public Utility Buyers’ Conference, Clevelond 
Hotel, Cleveland, Ohio, February 4-5 


instrument Society of America 
1952 Regional Power Plant Instrumentation Con- 
sane, New York Section, Hotel Statler, New 
, February 7-8 


Missouri Valley Electric Association 
industrial-Commercia! Seles Conference 
President, Konsas City, Mo., February 7 7-8; & 
cna, Conference, Hotel President, 
City, Mo., April 2-4. 


Penns Electric Association 

Winter Meeting, Transmission-Distribution Com- 
mittee, Penn Herris Hotel, Harrisburg, Pa., 
February 7-8; Hydraulic Power Committee, 
William Penn Hotel, Pittsburgh, Pa., February 
7-8; Systems Operation Committee, Benjamin 
Franklin Hotel, Philadeiphic, February 14-15; 
Winter Meeting, Relay Committee, Fort Stonwix 
Hotel, Johnstown, Pa., February 20-21; Prime 
Movers-Electrical Equipment Committees, Ben- 
= Franklin Hotel, Philadelphia, February 


Edison Electric institute 
Electrical Equipment Committee, Netherlands 
Plaza Hotel, Cincinnati, Ohio, February 11-12; 
Transmission. Distribution Committee, New 

St. Louis, February 14-15; 18th 
Annual Sales Conference 
tel, Chicego, March 31-April 
Stores Committee, Roosevelt 
leans, La. 


tees 
ikontes 


Edgewater Beach Ho- 
3; Purchasing- 
New Or- 


Hotel, 


Public Information Program 
Hotel, Columbus, Ohio, February 2 


5 
East North Central Region wasting, Fort Weynge 


wAmerican Society for Testing Materials 
sere ormee ng-Committee Week, 
Ohio, March 3-7; Annual Meeti 
fetes Statier-New Yorker, New York, June 2 


National Electrical Manufacturers Assoc 
Section Meeting, Edgewater Beach Hotel, 
cago, March 10-13; 4th International Light 
Exposition - Conference Industrial-Commerc 
Lighting Equipment tion, 
torium, Cleveland, May 6-9. 


National Association of Corrosion Engineers 
Annuel Conference, Buccaneer Hotel, Galvestoa, 
Tex., March 10-14 


Southeastern Electric Exchange 
Engineering-Operation Section Conference, 
Hotel, New Orleans, La., March 13-14; 
Conference, Boca Raton Hotel, 
Fia., April 21-23 


a 
Boca Raton, 


klliuminating Engineering Society 


South Pacific Coast Regional Conference, Hotel 
Sir Frances Drake, San Francisco, March 13-14; 
Southwestern Regional Conference, Hotel Tulse, 
Tulsa, Okla., April 6-8; Southern Regional Con- 
ference Hermitage Hotel, Nashville, Tenn., 
April 20-22; Canadian National Conference, 
Hotel General Brock, Niagara Falis, Ontario, 
Can., April 30-May 2; Great Lokes Regional 
Conference, Hotel Statler, Cleveland, Ohio, May 
5-6; East Central Regional Conference, Webster 
Hall Hotel, ee , Pa., May 22-23; North- 
eastern Regional Conference, Hotel Preston 
Swampscott, Mass., June 19-20 


Pacific Coast Electrical Association 
Operating Economics Section Conference, Hotel 
California, Fresno, Coalif., March 20-21; Admin- 
istrative Services Section Conference, Los An- 
les, April 17-18; Business Development 
tion Conference, Hotel Huntington, Pasa- 
dena, Calif., Aprit 24-25 


—- Society of Mechanical Engineers 


Sprin ae University of Washington, 
Seattle, March 24-26. 


oe “Addition this week 


Index Is Available 


Electrical World’s semi-annual 
index has been prepared and 
copies are now available upon 
request. It may be obtained 
without charge. Address re- 
quests to Electrical World, Edi- 
torial Office, 330 W. 42nd 
Street, New York 18, N. Y. 
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Clapp Heads Florida Power 


“Our two major jobs for the immediate future are to 
improve earnings and complete our construction program” 


That's how William J 


up the 


Clapp sized 
situation Jan. | when he as- 
umed the presidency of Florida Power 
Corp. As president 
since last June he is familiar with both 
jobs He worked 
W. C. Gilman, 
New York 
& Co 


Ihe company 


execulive vice 


closely with Pres 
has returned to 
as head of W. (¢ 
t consulting engineering firm 
add 
units with a total capacity of 197,000 
kw by the end of 1954. This will give 


the system a capability of 439.300 kw 


who 


Gilman 


plans to four 


It was 121,000 kw five years ago 


Must Expand 
aware of the importance of this con 
Florida 
is one of the two fastest growing states 
in the nation 


Clapp is well 


struction “Today 


program 
(Florida Power Corp 
is growing with it and now has 170,- 
320 customers in the and in 
If our company is 
to keep up with this growth, we must 


continue to expand 


state 


southern Georgia.) 


Improved earn- 
ings depend on the completion of the 
expansion program, and completion 
of the program depends on improved 
earnings. I am confident that we will 


lick both of these problems.” 


84 


The new president has come up 
trom the ranks. He joined the old 
Florida Public Service Co at Orlando 
in 1925 as a commercial manager. In 
turn he was division engineer at De- 
Land, division manager at Eustis and 
Lake Wales, and by 1934 general su- 
perintendent of the system 


With Eisenhower As Captain 
Clapp he reported for duty in 1943 
with the Corps of Engineers. In 
Europe he served in the advance sec- 
tion of the communications and engi- 
After VE Day 


he was transferred as a major to the 


neering headquarters 


utility section of General Eisenhower's 
stall commanded by Col Walker I 
Cisler, now Detroit Edison president 

Upon returning to civil life, Clapp 
found himself system production engi- 
the entire FPC system, 
1944 by the merger of 
Florida Public Service, Florida Power, 
and Georgia Power & Light Co. He 
was advanced to production superin- 
tendent in 1947, to vice president in 
charge of operating departments in 
1950, and to executive vice president 
in June 195] 


neer tor 
formed in 
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More Copper... 


... ls on the way to make 
the outlook brighter, according 
to chairman of Anaconda 


The copper situation is not so 
gloomy as mobilization officials have 
painted it, Cornelius F. Kelley, chair- 
mon of the board of Anaconda Copper 
Mining Co, said last week 

Admitting the metal is in critically 
short supply today, he asserted the 
situation will begin to improve mate- 
rially in the latter half of this year 

Kelley charged that during the past 
year “responsible mobilization officials 
have conducted a systematic campaign 
that practically amounted to propa- 
ganda urging the substitution of alu- 
minum for copper.” The Anaconda 
official pointed out that substitution of 
one metal for another is difficult and 
in many cases can’t be done. 


Anaconda’s Estimate . . . Here is the 
copper situation as seen by Kelley: 

Current U.S. copper mine produc- 
tion, including secondary treated by 
primary refineries, averages about 
90,000 tons a month. An additional 
35,000 tons is available from foreign 
sources, bringing present monthly 
supply to about 125,000 tons. 

The first major increase in produc- 
tion will come when Anaconda’s 
Greater Butte Project and its new sul- 
phide plant at Chuquicamata, Chile, 
begin operations this spring. The ad- 
ditional production obtained from 
these projects above present levels 
should total 95,000 tons in 1953. By 
the end of 1953 the company’s new 
Yerington project is expected to add 
another 30,000 tons yearly. 


More Coming . . . Other projects now 
underway in the U.S. and in friendly 
foreign countries should yield addi- 
tional copper at an annual rate of 
about 80,000 tons by 1954, bringing 
the total boost in copper production 
to about 205,000 tons a year. 

Projects already under construction 
or planned in the U.S. and abroad 
should further augment world supply 
by an additional 240,000 tons begin- 
ning in 1955-56. 

By 1956 it is estimated that the 
monthly supply of copper available in 
the United States (including imports) 
could reach 150,000 tons. 
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“LET'S DECIDE 
TO LIKE ALUMINUM...” 


. . That’s what these authors said five years ago. Then they found 
the economics didn’t justify their preference for copper, so they switched to 
aluminum. Meanwhile they have had some troubles, found some solutions, see 
the need for more; all of which are described here by . . . 


Experience of the Oklahoma Gas 
& Electric Company with aluminum 
as a conductor material for urban dis- 
tribution systems, leads us to classify 
it as fully acceptable. But we can not 
say that, laying aside considerations of 
cost and availability, we prefer it to 
copper. In fact, we do not like it as 
well as we do copper. But our prefer- 
ence for copper fails to support much 
of a premium on the price tag. 

We believe that price and avail- 
ability will make it THE distribution 
conductor material for a long time, 
perhaps indefinitely. Therefore we in- 
tend to keep looking for ways to 
further improve its applicability. 
© Of particular interest to us now is 
the possibility of using compression 
connections, for less cost and better 
performance. 
© Another need is for designs and de- 
vices that will facilitate use of alumi- 
num for the larger sizes of secondaries 
and service required for heavy com- 
mercial load areas. 

We anticipate that these and other 
important developments will come rap- 
idly as our industry starts using alumi- 
num conductor in greater quantity. 
Present enforced curtailment of cop- 
per usage may indeed prove to be a 
blessing. By the time that supplies of 
copper again become available, many 
of the fears about aluminum will have 
vanished and full economic advantage 
will be taken of it as a competitive 
distribution conductor material. 


Early Use . . . Our experience with 
steel reinforced aluminum, as trans- 
mission conductor dates back 25 years. 
No. 4 ACSR has been used on our 
rural distribution lines during the past 
15 years and substantial amounts of 
No. 1/0 ACSR was installed on rural 
lines 20 years or more ago. 

Five years ago, the probable saving 
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C. &. BATHE, Superintendent of Transmission and Distribution 


BRYCE BRADY, Superintendent of Engineering 
Oklahoma Gas and Electric Company, Oklahoma City 


*.- Temperature in deg F 


FIG 1—STRINGING SAG for all conductors used in urban short span construction follows 
this Universal Sag Chart regardless of the size, material or the voltage that is involved 
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FIG 2—SAGGER-TYPE BRACKETS facilitate the stringing, sagging and tying in of aluminum 
secondary conductors, on tangent structures, before rotating spools 90 deg into final position 


in urban distribution 


plant cost by 
rather than copper 
apparent. The cost of 
keeping our previous fears and prej- 
udices about aluminum climbed too 
high to justify any longer. In 1947, 
the Company began using aluminum 


in secondary lines and service drops in 


aluminum 
became 


using 


very 


residential and light commercial areas 
At the same time, aluminum 
adopted for all urban primary voltage 
lines 


was 


Four and one-half years experience 
with such a new application is cer- 
tainly not enough to experience all the 


find all the 
There have been some dif- 


troubles and 


necessary 
answers 
ficulties. A few steps toward improve 
ment have been taken. More need to 
be developed. But overall experience 
has been such that the Company does 
likely trend back to 
until either relative 


availability so dictate 


not foresee any 
copper price or 

Before deciding to use aluminum in 
urban distribution, certain general de 


sign premises had become generally 
accepted and used. These exerted an 
influence on designs developed for the 
use of aluminum 

1, Bare primary voltage conductors 
with a minimum of 29 in. horizontal 
spacing were standard. 

2. Bare secondary voltage conduc- 
tors with 12 in. spacing on racks were 
used 

3. Ali urban distribution conduc- 
tors, regardless of size, material or 
voltage were sagged alike 


Line Conductors . . . Our already 
established practice of using bare pri- 
mary and secondary conductor kept 
the matter of wire covering from in- 
terfering with our early adoption of 
aluminum. Our standard spacing of 
29 in between bare primary conduc- 
tors and 12 in. between bare secondary 
conductors were retained in our alumi- 
num designs 

Sizes and stranding of aluminum 
and ACSR conductors listed in Table 


Table 1—-All-Aluminum and ACSR Conductors Used 


in Urban Overhead Distribution Lines 


Strands Co; 


Wire Size Type 


Alum 


*o 
*4 
4 
1/0 
3/0 
266,800 
336,400 
477,000 


OOnnsss- 


~_— 


* For service drops only 
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pper 
— Covering Equivalent 


Steel 


Neoprene 
Neoprene 
Bare 
Bare 
Bare 
Bare 
Bare 
Bare 


c. Aluminum snubber type clamp used 
to deadend No. 4 ACSR, No. 1/0 aluminum 
ond No. 3/0 aluminum primory conductors. 


b. Tinned bronze straight line clamp 
used to deadend sizes 266,800, 336,400 and 
477,090 circ mil primary conductors 


FIG 3—DEADEND CLAMPS for primary con- 
ductors used in urban construction 


| are now considered standard for 
overhead distribution in our urban 
areas. Copper equivalent sizes are 
used exclusively in order to eliminate 
economic and critical material waste 
of aluminum used to extend existing 
copper circuits. All sizes are sagged 
in accordance with the Universal Sag 
Chart shown in Fig 1. It has been 
used for 13 years and permits all urban 
conductors to be sagged alike regard- 
less of size, material or voltage. By 
following this practice we do not hesi- 
tate to install aluminum or ACSR cir- 
cuits on poles already carrying copper 
circuits. 

This sag chart was originally de- 
veloped to stress No. 6 hard drawn 
weatherproof wire, in a design span of 
150 ft. to 60% of its ultimate strength 
under heavy loading conditions. The 
original chart was retained after bare 
copper conductor became standard for 
additions to our system. No. 6 bare, 
hard-drawn copper sagged with this 
chart is stressed to 50° of ultimate 
strength under heavy loading condi- 
tions in a 150-ft span 


Minimum Size . . . Smallest aluminum 
conductor, without steel reinforcing, 
that is used, is based on the premise 
that its safety factor under heavy load- 
ing, must be equal to or better than 
No. 6 bare hard-drawn copper. Cal- 
culations shown that No. 1/0 all alu- 
minum is the smallest that meets this 
requirement. Sagged according to the 
chart, it is stressed to 41.5° of ulti- 
mate under heavy loading conditions 
in the design span. Thus its perform- 
ance under heavy loads is expected to 
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be slightly better than that of No. 6 
hard-drawn copper which has been 
considered acceptable for many years 

We recognize that the sagging of 
aluminum by charts developed for cop- 
per can be challenged. However, we 
believe that from a practical stand- 
point, the practice is acceptable as 
long as both conductor materials are 
in use. 

A comprehensive study,* in 1947, 
to determine the most economical 
secondary conductor size, material, 
transformer size, loading and spacing 
found No. 1/0 aluminum most eco- 
nomical for a wide range of residential 
load densities and conditions here. It 
was entirely coincidental that this 
same size aluminum wire was the 
smallest, without steel reinforcing, that 
has satisfactory strength for urban dis- 
tribution under our design premises. 
Today its use on our system is quite 
extensive. 

Another economic study, based on 
conditions found in several of our 
larger towns, showed that 477,000 
circ mil all-aluminum was most 
economical for 4,160-v feeders that 
started half loaded and eventually be- 
came 300 amp feeders. Many circuit 
miles of this size and type conductor 
have been installed in primary feeders 
on the system during the past four 


* AIEKE Transactions 


~1949 Vol. 68, p 
483-486 


years. About 80 miles of this conduc- 
tor was recovered from an abandoned 
electric railway system when it had 
been used some 40 years as a trolley 
feeder. It was found to be in generally 
exceilent condition and reusable with 
only a relatively small amount of re- 
pair and waste. 

A recent review of the economics 
of 4,160-v feeder conductor size, 
recognizing changes that have occurred 
in some of the cost factors since the 
original study, points to a smaller size 
feeder conductor than 477,000 circ 
mil aluminum. It is probable that 
future 4,160-v feeders will be built of 
336,400 circ mil all-aluminum. 


Sagging Practice . . . All-aluminum 
conductors sagged according to the 
Universal Sag Chart of Fig. 1 are 
stressed under heavy loading condi- 
tions in the design span as follows: 


Conductor Size % of Ultimate Strength 


1/0 41.5 
3/0 35.6 
266,800 29.4 
336,400 27.4 
477,000 25.5 


We have had only one glaze storm 
of near heavy loading severity since 
we started using all-aluminum con- 
ductor. A storm in early 1949 was 
rather wide spread through three oper- 
ating divisions. We know of no case 


FIG 4—CORNER POLE showing arrangement of 477,000 circ mil bare-aluminum on 4-kv feeder 
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where all-aluminum conductor failed 
or had to be resagged after the storm. 

It is generally conceded that alumi- 
num, being softer and lighter than 
copper, requires more care during in- 
stallation to avoid abrasion and knicks. 
No accurate information is available 
on what this means in higher installa- 
tion cost. But crew foremen estimate 
that the cost increase is a matter of 
only a few percent of the labor cost of 
installing equivalent copper. 

No armor is used on either primary 
or secondary conductor attachments 
on tangent structures. No. 7 AWG 
strong aluminum alloy tie wire is used 
for making insulator ties. Sagger type 
brackets, Fig 2, are used to support 
the secondary conductors on tangent 
structures. These facilitate pulling the 
conductor into place, sagging it, an@ 
tying before rotating the spools 90 deg 
into permanent position. Three-incR 
insulator spools are used on the sagg¢r 
racks on tangent structures : 

No. 1/0 aluminum and No. 4 ACSR 
are spliced with twist sleeves. Larger 
sizes of aluminum are splaced with 
compression sleeves. ; 

As stated earlier, we generally us® 
aluminum (and ACSR where neede@ 
for strength) for all primary voltag@ 
applications. Its usage for secondar 
voltage distribution has been saiaal 
to residential and light commercial 
areas. Copper is still used in heavv 


. 
. 


——s—WNo 4 or 6 
Neoprene covered 
aluminum service 


a. 


FIG 5—SECONDARY DEADEND with 1/0 Al 


87 





Rr eee 
pasta eee 


commercial 


for secondary ci 
principally because of the me- 
chamical and 


arcas 


cuts 


difficulties 
involved in terminating and making 
the 


larger secondary wire sizes 


clearance 


many service the 


connections to 
It is pos 
sible that costs and material availability 
will later increase the use of aluminum 
secondary in these heavier load appli 


cations 


Primary and Secondary Deadends. . . 
Primary No. 4 
ACSR, 1 0 alumi 


num are 


conductors of sizes 


0 aluminum and 3 


deadended on aluminum 


snubber type clamps of the type shown 
in Fig Ma). Sizes 266,800, 336,400 


and 477,000 


circ mil aluminum are 


deadended 


on tinned bronze straight 


line clamps of the type shown in Fig 
sib). Choice of the two clamp types 
has been determined largely by market 
The not 
wrapped with ribbon at primary dead 
ends. Current 


availability conductor is 


carrying connections 
ire preferably made to the conductor 
tails, Fig 4, rather than to the portion 
of the conductor under tension 
Secondary deadends are made on 4 
Fig 5. We 
flat alumi 
num ribbon at these deadends. Need 
tor 4 in. spools is not definitely estab- 
We started 


insulator spools as in 


wrap the conductor with 


lished using them at the 


ime time we started using aluminum 
wire for secondary lines and have had 
1 Occasion to change. They provide 
irger bending radius and are thus 


psomewhat easier to use 


Residential 


service 


and 


BService Drops 
am all 


2 
Stalled during the 


commercial drops in- 


last several 


vears 


Tin plated bronze two-bolt 
three-piece crossover . g 
connector 


Tin plated bronze 
split bolt connector 
with ploted spocer 
between conduc-. 
fors “y= * 


FIG. 6—SECONDARY CONSTRUCTION used on tangent structures where aluminum conductor 


have generally been No. 4 and 6 single 
strand hard-drawn, Neoprene covered 
aluminum conductor. Larger services 
have been made of copper because of 
difficulties 
the 


service wire and in making connections 


mechanical and clearance 


involved im terminating larger 
to these services 
Solid 


is used rather 


aluminum conductor 
than stranded because: 
1. The same size solid copper con- 


in the 


service 


ductors have been satisfactory 
past 

2. We believe less trouble will re- 
sult from use of split-bolt connectors 
than with solid conductors 

Two types of trouble have been had 
that may be all or partially due to use 
In a 
tew cases the aluminum conductor has 


of solid wire for service drops 


parted within the Neoprene covering 
But the covering is so strong that the 
drop does fall to the 
Cause of these breaks has not 


service not 
ground 
been established. The conductor may 
been kinked or the break may 
have been due to a minufacturing de- 
this type of 
trouble has been inconsequential. 


The second type of trouble has not 


have 


fect. Percentage wise 


been experienced in urban construc- 


tion. Trouble 


arose from vibration 
transmitted to the customers’ premises 
through solid aluminum service drops. 
Two cases have been reported. Both 
involved secondary spans where ACSR 
was used in spans of 300 ft or more 
Vibration was sufficient to cause com- 
plaint. Changing the tension in the 
service drops and secondaries did not 
the trouble. But both cases 


were solved by the addition of an in- 


correct 


termediate pole to reduce span length. 


---8aore aluminum secondary 


conductor 


~No.4 aluminum service bus 


‘ 
Wo. 4 or No. 6 Neoprene’ 
covered aluminum service drop 


is employed. Service drop connections are to No. 4 solid aluminum service bus 
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Our designs provide that service 
drop connections be made to a No. 4 
solid aluminum service bus as in Fig 
6, rather than to the secondary line 
wires. This service bus is connected 
to the secondary by a two-bolt, three 
piece tin-plated bronze crossover con- 
We have not been fully suc- 
cessful in getting this design used by 
our field installation forces, but we 
are convinced that it will provide a 


nector 


more trouble free installation. 


Connectors . . . Principal source of 
trouble so far with aluminum distribu- 
tion construction has been from con- 
nectors. Most of the trouble has 
occurred at points of heavy current 
concentration such as connections 
from transformer secondary leads to 
secondary conductors. Connections 
from secondary conductors to groups 
of service conductors not made in ac- 
cordance with present design described 
in the previous paragraph have also 
caused trouble. 

Tin-plated bronze split-bolt con- 
nectors with plated spacers are used 
tor connections of small aluminum-to- 
aluminum, aluminum-to-copper and 
copper to copper conductors, except 
at connections to the customer's en- 
trance wires. Here plated service con- 
nectors equipped with plated spacers 
are used. 

The current carrying parts of all 
connections are coated with No-Ox-Id 
“A” at the time of installation. 

Split-belt 
materials 


connectors of different 
and combinations of _ bi- 
metallic washers were used but have 
been discontinued. Several dozen 
types and kinds were originally speci- 
fied and bought. The problem of 
maintaining proper stocks of materials 
and the difficulty of keeping field crews 
adequately informed as to the intended 
application resulted in too many cases 
of incorrect usage. 

Our experience indicated that tin- 
plated bronze split bolt and service 
connectors with plated spacers per- 
form satisfactorily for all combina- 
tions of copper and = aluminum 
connections under atmospheric condi- 
tions prevailing in our area. These 
will continue to be our standard until 
some better connection method or de- 
vice is available. We have found that 
standardization and simplicity of in- 
structions that are to be given to field 
forces is of top importance in getting 
installations correctly made with alu- 
minum conductors. 
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Leading edge 


Trailing edge 


VIBRATION CRACKS show clearly (inset) where blade joins crown of 60-ton runners from 
units at Parker Dam. Vortex trails at trailing edge of blade caused vibration 


Pres: a e@- 
, ee 
io hhagm 


DEVICES for finding cause of vibration — 


included sensitive diaphragm 


Runner Modification Stops Vibration 


D. L. GOODMAN, Engineer 
U. S. Bureau of Reclamation, Denver, Colo 


Modification of turbine runners by 
sharpening trailing edges to increase 
vent openings and improve flow con- 
ditions remedied vibration and crack- 
ing which would have required re- 
placement of entire runners at the 
Bureau of Rec'amation’s Parker Dam. 
The modifications also stepped up 
plant capacity by about 6%. Basic 
data derived from analysis of the test 
results are now valuable precedents 
for future designs of large turbines. 

Three years after installation of the 
four 40,000-hp turbines, intense vibra- 
tion of the 60-ton runners caused the 
start of progressive cracking of the 
turbine runner blades. Investigation of 
the first unit revealed that 14 out of 
the 15 runner blades were seriously 
cracked near the crown of the runner. 
Pitting action of the high velocity 
flow of water at sub-atmospheric pres- 
sures had also gouged out critical 
areas of metal. 

First repairs consisted of chipping 
out cracked and pitted areas and par- 
tially filling the cavities with a mild 


steel welding material. Remainder of 
the pitted areas was filled with stain- 
less steel rod, and ground to the proper 
contour. But cracks appeared again. 

Subsequent attempts to remedy the 
vibration inckided sharpening the 
runner blade leading edges, installing 
metal stuts between adjacent blades, 
admitting compressed air into various 
runner parts, trimming edges of wicket 
gates, and finally, complete reweld- 
ing of the broken runners using stain- 
less steel welding rod. Although the 
repaired runners had _ considerably 
greater strength, they cracked in the 
same location about as fast as before. 

To minimize further cracking, op- 
erators in August, 1948, limited water 
flow to eight-tenths of full gate open- 
ing. This limitation continued until 
the problem was solved in 1951. 

To determine points where vibra- 
tions occurred, the Bureau launched 
a comprehensive field testing program 
in early 1950. Sensitive pickups and 
special cells to measure pressure, 
strain, and acceleration were installed. 
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An extensive network of test appa- 
ratus was placed throughout the tur- 
bine runner and pas- 
Electrical impulses from this 
apparatus was taken out through col- 
lector rings on the turbine shaft. 

Tests showed conclusively that the 
only possible source of the vibration 
was the trailing edge of the runner 
blades. It was recommended that the 
trailing edges be sharpened, reducing 
the weight of each blade by 20 Ib 
This reduced correspondingly the in- 
tensity of the vibratory 
force acting on the runner blades. At 
the same time it increased the vent 
opening and improved flow conditions 
past the critical trailing edge. From a 
theoretical standpoint smoothing the 
approach surfaces and squaring the 
corners of trailing edges eliminated 
alternating pressures set up by vortex 
trails (zig-zag eddies of water). 

Inspection of the runner following 
test runs showed that vibration set up 
by the vortex trails at trailing edges 
was eliminated. It also showed that 
concern over possible cavitation caused 
by the larger opening between blades 
was groundless. 


related water 
sages. 


transverse 
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Does Your Company Have A 


H. S$. METCALFE, Director of Public Relations 
West Penn Power Co, Pittsburgh, Pa 


. . . Most of us think we do! But does it measure up to 
today’s need? Does it do the three basic jobs required of a bal- 
anced program? Does it encompass the three vital components 
of a workable plan? To find out, measure your own program 


against this standard. 


All of us have public relations. 
Most of us have reason to hope or 
assume that they are good. We feel 
generally that the public accepts us 

that it does business with us will- 
ingly on a reasonably friendly basis 
We may recognize certain weak spots 
in our public relations, but believe 
that have ample facilities for 
putting out local fires should they 
develop. 

But the question today is: Do we 
have a balanced public relations pro 


we 


gram for employees, our public and 
our stockholders that 
1. Keeps them fully 
policies, problems 
fecting them? 


informed of 
and activities af- 

2. Keeps them aware of the part 
we play as citizens in our communities 
and in the American competitive busi- 
ness system? 

3. Keeps them actively enlisted on 
our side in warding off attempts to 
control or expropriate our industries? 

A balanced public relations pro- 
gram must, of course, be predicated 
on fair treatment of employees and 
on a policy of sincere dealing with our 
customers in matters of sales and serv 
ice 

Beyond these 
there major elements 
are vital in developing a sound 
public relations program 


prerequisites, how- 


ever, four 


that 


are 


A. Sound employee relations built 
with an informed 
workers 


group of loyal 

B. Good customer relations insured 
by intelligent understanding of com 
pany and industry operations and prob 


lems 
Adapted from an address on the subje 
Utilities Association at Absecon, N. J., or 
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C. Cooperation of stockholders and 
their families. 

D. Strong community relations in- 
volving a shared citizenship. 

Welding the four elements into a 

workable public relations program 
obviously calls for top management 
concurrence on policy, qualified per- 
sonnel capable of administering both 
the policy and program, and whole- 
hearted cooperation of all executives 
and supervisors in accepting responsi- 
bility individually for the parts each 
must play in the program. 
With these thoughts in mind, let 
look at each of these four basic 
elements in turn, together with some 
of the techniques and materials avail- 
able to implement them. In so doing, 
I will, of necessity, draw heavily upon 
our own experience at West Penn 
Power Co. But practices and devices 
will be included which have been found 
helptul by others in the utility field 


us 


A. Good Employee Relations. 


This first element is absolutely basic 


to good public relations. Employees 
the backbone of utility service 
They are the front line guardians of 
any company’s reputation. They can 
be the company’s foremost ambassa- 
dors of good will, or they can be 
breeders of discontent and misunder- 
standing in the community. 

If they understand the problems fac- 
ing the company or industry—if they 
are acquainted with basic policies and 
operational procedures—if they are 
aware of threats to the industry be- 
of encroaching government 
competition and control—employees 


are 


cause 


t by the author, given before the New Jersey 


November 16, 1951 
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can be intelligently vocal on their com- 
pany’s behalf. 

Employees so informed about 
matters affecting their company 
usually loyal employees. Many be- 
come enthusiastic supporters of the 
company’s cause, inspired with almost 
a missionary zeal. This has been 
proved in numerous instances in the 
utility industry. 

It is vital, then, to our public rela- 
tions program that we develop a 
thorough, continuing employee in- 
formation program, utilizing the many 
successful communications techniques 
available. Although these may be 
familiar to most of you, let us review 
some of them. 

1. The employee handbook or 
manual which serves to indoctrinate 
new employees on basic company 
policies and operations can also act 
as a refresher for older workers. 

2. The employee magazine or 
newspaper is an excellent channel for 
a steady flow of information about 
company policies, operations and prob- 
lems; also on collectivist threats to our 
industry and economy. Source mate- 
rial on these broader matters for em- 
ployee publications is readily avail- 
able today from industry groups and 
from the many agencies engaged in 
programs on economic and _ political 


the 
are 


education. 

3. Literature on industry, business 
and general economic matters can be 
placed in employees’ hands. A variety 
of distribution methods may be used. 
Much useful material is so detailed 
or technical that it need be only routed 
to supervisors. On the other hand, 
some literature is so generally under- 
standable that it can be distributed 
to all employees. Material dealing 
specifically with company or industry 
matters can be appropriately mailed to 
employees’ homes with a letter from 
the president. Other types of leaflets 
and pamphlets may be placed in litera- 
ture racks or left in crew rooms for 
employees to pick up at their own in- 
clination 
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Strong Public Relations Program? 


Books, fairly detailed booklets, and 
articles of a kind not normally dis- 
tributed widely can be circulated from 
company libraries set up in strategic 
work locations. There are many easy- 
to-read, stimulating books and articles 
available today on economic and 
political subjects that are suitable for 
this purpose. 

4. Supervisors, because of their po- 
sitions and generally higher interest 
level, will normally read more com- 
prehensive information about com- 
pany and economic issues. Special 
supervisory news bulletins can be dis- 
tributed quickly and easily. Supervisors 
generally appreciate being informed 
ahead of their employees and the 
public on matters of importance. 

5. Training programs now regularly 
include periodic meetings of super- 
visors to discuss such matters as prob- 
lems of management, company opera- 
tions, human relations with employees, 
and economic and political funda- 
mentals. 

It is becoming apparent that simi- 
lar types of discussion meetings can 
be held very effectively with the ma- 
jority of a company’s employees on 
such subjects as company structure 
and operation, basic economics, and 
political ideologies. Problems of train- 
ing leadership and presenting accep- 
table material have been met success- 
fully within this past year by a number 
of skillfully developed packaged pro- 
grams. Most of these are sufficiently 

flexible for adaptation to local con- 
* ditions and individual needs. Pro- 
grams are currently available from 
such agencies as Middle West Service 
Co, National Association of Manufac- 


turers, Ross Roy, Inc, University of 
Chicago, American Economic Founda- 
tion, Brookings Institution, Harding 
College, and others. 

6. Bulletin boards in enough loca- 
tions to reach the majority of em- 
ployees are an obvious and simple 
channel not to be overlooked in any 
employee information program. Large, 
colorful and compelling posters are 
available from several commercial 
sources, at a price. However, much 
good posting material is readily avail- 
able in the way of company and 
industry advertising reprints, and 
home-made mimeograph, silkscreen or 
offset posters. In addition, employees 
can be encouraged to post items they 
read and clip from periodicals such 
as articles and cartoons dealing with 
current business, economic and po- 
litical themes. 

7. In the visual education field 
there are now a number of good 
movies and film strips on basic eco- 
nomics and politics available from 
many sources. They may be shown 
either in training programs or at in- 
formal employee meetings and parties. 

It is worth noting that many em- 
ployees can be enlisted in active par- 
ticipation in their own information 
programs. Such volunteer effort capi- 
talizes on their interests and channels 
their energy into useful activity. Em- 
ployees can perform helpful func- 
tions as operating the “fan-out” 
system for literature distribution, 
monitoring bulletin boards, manning 
libraries, operating projectors, sched- 
uling and chairing discussion meet- 
ings. 

Employees enlisting in an informa- 


Four Major Elements Vital To Development of 
A Public Relations Program 


e Sound employee relations built with an informed group of loyal workers 


@ Good customer relations insured by intelligent understudying of com- 
pany and industry operations and problems 


© Cooperation of stockholders and their families 


e Strong community relations involving a shared citizenship 
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tion program tend to become the best 
informed, and therefore the most en- 
thusiastic, ambassadors of a com- 
pany’s cause. Thus they are builders 
of good public relations. 


B. Good Customer Relations 


This second element can only be 
insured by an intelligent understand- 
ing on the part of those who use our 
service of the many and varied prob- 
lems that are facing our companies 
and industries. 

Most of us recognize that when we 
are faced with increasing our rates to 
customers, or making other major 
changes in policy, it is wise to prepare 
and follow a thorough-going program 
for getting the public’s understanding 
and support. Much attention is given 
to training contact employees, pub- 
lishing advertisements, releasing news- 
paper articles and mailing carefully 
worded statements on the matter in- 
volved. In the main, such efforts have 
paid off in the way of improved public 
relations at the crucial time of any 
important operational change. 

Seemingly today we have an equally 
good opportunity for winning our 
customers’ continuing support on some 
of the broader, long-range issues that 
affect our business. We need thou- 
sands of supporters who sincerely be- 
lieve that our companies are operated 
on sound business principles, for the 
service of the public, with rates that 
are established fairly. Fortunately we 
have channels through which to carry 
such convincing messages: 

1. Employees who normally con- 
tact customers can be given special 
training to make them able evangelists 
for our company and industry. 

2. In addition to sales messages, 
our established publications going to 
customers can well carry advertise- 
ments, editorials or news items con- 
cerning company operations and in- 
dustry achievements or problems. 

3. Newspaper advertisements, tell- 
ing either a company or industry story, 
are a means of driving home impor- 
tant truths customers should know 
about our business. 

4. Newspaper publicity articles can 
be based on local issues affecting in- 
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dividual they 


port national trends through the mouth 


companies, of can re 


of the local industry spokesman 
§. A variety of good radio programs 


are available for local sponsorship 
which provide opportunities for doing 
a job of political education or discuss- 
ing imdinidual company problems 
One example of the broad educational 
type of program is “Speak up, Ameri- 
cans!” produced by America’s Future 
Inc, of New York, featuring John 1 
Flynn other 


tional picture 


and leaders in the na- 
Another is “The Free- 
a weekly broadcast series 


Mobilization of 


dom Story,’ 
by Spiritual Los 
Angeles 

6. Cooking appliance 


demonstrations, and other promotional 


schools 


meetings held with customers give op 
portunity for showing short movies or 
injecting a few words to urge support 
of company objectives or of our 
highly productive enterprise system 
7. Nearly all 
tomers lends itself to at least a briet 


emphasis on the 


advertising to cus- 
business-managed 
character, and taxpaying citizen role 


played by our businesses and indus- 


iries 


Informed, sympathetic customers 


become more than just the source of 
revenue. They are valuable supporters 


of our and industry 


company objec 


tives 


C. Cooperation of Stockholders 
The third element depends on stock 
their apprecia 


tion of management's problems 


holders and families’ 
and 
Here 


I must speak more from observation 


the eflorts made to solve them 


than actual 


experience, since only a 
small block of my Company's com- 
W e do 
have some 6,088 preferred 
But 


securities 


mon stock is in public hands 
however 
stockholders 
held 


good audience and ample channels for 


those of you with 


widely 


have both a 


reaching it—to win friends and sup- 
porters whose interest can be deepened 


considerably their 


beyond anticipa- 
tion of the quarterly dividend check 
For example 

1. Many companies send letters of 
welcome to new security holders, giv- 
ing a brief explanation of the prod- 
ucts manutactured, the services ren- 
dered, and the aims and policies of 
the management 

2. In recent years attractive annual 
reports often go beyond the required 


formal statements and give the stock 


92 


holders an understandable interpre- 


tation of companys operations in 
and the human ele- 
is by no means un- 


common for the president's letter in 


terms of service 


ment. Today it 
an annual report to cite industry prob- 
and reflect upon the effect of 
government control or competition 

3. Enclosures 


lems 
sent with quarterly 
used by some 
companies to discuss various phases 
of company operations in addition to 
reporting current financial conditions 

4. Stock holder held in 
local areas, where a reasonable audi- 
ence can be expected, have been used 
with considerable success by a 
ber of corporations 


dividend checks are 


mectings, 


num- 
At such meetings, 
usually the president and other officers 
report informally on company progress 
and answer questions which may be 
asked. Products, services, markets, op- 
erating methods and problems are dis- 
often with the 
demonstrations, displays or 
Such close grass 
roots contacts help to increase a stock- 


cussed, assistance of 
charts 


other visual aids 
holder’s sense of personal ownership 
and interest in the business. 

Though they may be primarily in- 
terested in the return on their invest- 
ment, stockholders can be enlisted in 
active support of our cause 


D. Strong Community Relations 


The fourth and final element re- 
quires a company to accept its share 
of local citizenship responsibilities. As 
service industries, our de- 
pends largely on the growth and wel- 
tare of the communities in which we 
do business 


success 


It is to our advantage to 
develop in every way we can the 
economic strength and moral char- 
acter of the areas we serve. 

In most communities we already 
have the foundations on which to build 
a reputation for being a good citizen 

a power plant, a pumping station, 
a service building, a business office 
or at least a few employees residing 
locally 

These conditions create many 
emphasize the 


pany’s role of citizen 


op- 
com- 
For example: 

1. Participation by key employees 
in civic affairs through active member- 
ship in local community organizations. 

2. Leadership of welfare and charity 
drives such as the Community Chest 
and Red Cross 

3. Financial support of worthwhile 
causes on a fair, explainable basis. 


portunities to 
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4. Leadership in the work of char- 
acter-building, rehabilitation and youth 
agencies. 

§. Promotion of territorial develop- 
ment by working with other commun- 
ity interests to attract and locate new 
industries 
feasible, for 
thought leaders and other community 
groups to show how your business op- 
erates and how your employees work. 

7. Where available, offering com- 
pany property for community recrea- 
tional or civic purposes. 


6. Plant tours, where 


8. Providing business office window 
or floor space for displays by scouts, 
4-H clubs and other groups. 

9. Making demonstration kitchens 
or other assembly rooms available for 
womens’ club and other meetings 

10. Maintaining a Speakers Bureau 
to supply speakers and films for the 
programs of all types of public groups. 
From your executive and supervisory 
group a corps of qualified speakers 
can be trained. A wide variety of 
speech material can be developed, 
ranging from discussions of detailed 
company operations to matters of eco- 
nomics and American citizenship. 

Motion pictures can be informative 
as well as entertaining. In addition to 
industry films, there are many good 
movies dealing with economics, ideolo- 
gies, and citizenship responsibilities. 

11. Providing local newspaper edi- 
tors with special material not for pub- 
lication, but as background on com- 
pany and industry problems. 

12. Cultivating a list of thought 
leaders in the community, such as the 
clergy, educators, editors and 
leaders, and sending them appropriate 
information. 

13. The public’s esteem can be en- 
hanced by publicizing, without boast- 
ing, the many things a company does 
for a community 


civic 


besides supplying 
Many of these 
can be publicized in terms of people, 
thus arousing a feeling of 
warmth toward the company 
Activities such 


i mecessary service 


human 


as these create an 
awareness of the important part the 
company and its employees play in 
the ongoing life of the Community, 
and of the in a citizenship 
shared mutually by the company and 
the public 


values 


Organizing a Program. Do 


have 


you 
a public relations program? I 
am sure you are already using some, 
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perhaps many of the elements just 
reviewed. Perhaps they are even a 
part of a long range plan and policy. 
On the other hand your public rela- 
tions may have developed out of 
emergency and expediency over the 
years. If this is the case, now is a 
good time to restudy your public re- 
lations and organize the present ele- 
ments into a sound, forward-looking 
program. In so doing, you will want 
to follow four distinct steps: 

1. Determine Your Objectives. This 
first step is in terms of major prin- 
ciples such as rendering adequate 
service, bettering your communities, 
treating your employees fairly, and 
preserving the American private busi- 
ness system. 

Put your objectives down in writing 
and broadcast them throughout your 
entire organization. Refer to them fre- 
quently. 

2. Build a Plan. Study carefully 
the present state of your public rela- 
tions. Determine if your current prac- 
tices fit in with your stated objectives. 

Analyze your existing facilities for 
communicating with the public, em- 
ployees and stockholders. Are the 
channels open both ways? 

Prepare your plan of action, using 
the techniques and media discussed 
earlier, to overcome weak points you 
may have discovered. 

3. Establish Responsibility. Policy 
and authority should be crystal clear. 
The over-all responsibility for seeing 
that your public relations objectives 
are met naturally falls on the chief 
executive of the company. 

For the actual conduct of your pub- 
lic relations program, the president 
would appoint an experienced execu- 
tive. In addition he will set up lines 
of liaison between departments so that 
all elements can .be correlated and 
coordinated under the public rela- 
tions executive. 

4. Measure the Effectiveness of 
Your Public Relations Activities. 
Knowledge of how your public rela- 
tions stand, now and at any given fu- 
ture time is extremely important. 
Checks with various department heads 
and discussions with field representa- 
tives can give you a reasonably accu- 
rate indication of your strength and 
your weak spots. 

However, a more comprehensive 
and scientific yardstick is the public 
attitude survey conducted and ana- 
lyzed by an experienced agency. 
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Elements of a Utility Public Relations Program With Suggested Supporting Activities 


Basic Elements 


Employee Relations 


1 


General education on company and 
industry problems 


Training in company operations, basic 
economies, and public relations prob- 
lems 


Plant visits 


Union recognition 


Clear communication channels 


a. Suggestion system 


Attitude surveys 


Customer Relations 


1 


General customer information on com- 
pany policies, and services available 


Customer contocts 
G. Personal contacts 


b. Correspondence contacts 


c. Bill forms 

4d. Delinquent and cut-off notices 

e. Rate change notices 

f. Customer publications 

Talks, demonstrations, film presenta 
tions 


Plant visits 


Publicity and advertising 


Attitude surveys 


Stockholder Relations 


2 


Welcome letters to new stockholders 
Annual reports 

Dividend enclosures 

Area meetings for stockholders 


Attitude surveys 


Community Relations 


2 


Community planning 


Industrial development 


Cooperetion with civic and other local 
associations 


. Support of community-wide cultural 


and philanthropic interests 
Piant visits 


Publicity and advertising on com- 
munity activities 

Contacts with newspapers and radio 
stations 


Contacts with 
leaders 


Attitude surveys 


community 


thought- 


Suggested Activities and Materials Needed 


Use readable literoture; libraries, reading racks. Make 
reference to industry problems in employee handbook 
Prepare employee magozine articles, cartoons or edi- 
torials. Use bulletin posters. 

Hold discussion meetings with employees. Have orea 
conference with employee groups on public relations 
Implement with available industry moterial. Use pack- 
aged programs, additional literature and films from 
outside agencies 

Make available to all employees, perhaps on a shore- 
cost basis, if expense is a factor 


Give greater publicity to Union affairs, contract sign- 
ing, etc. Request cooperstion in projects where they 
con contribute appropriately. 
Stort Questions from Readers in employee magazine 
Run invitation articles from some more vocal down-the- 
line supervisors. Report interviews with executives on 
policies involving public relations. 
@. Install or revitalize system, with promotion slanted 
toward “get yourself a piece of this company” 
Conduct an employee attitude s with some ques- 
tions on public relations. Run results in employee maga 
zine and emphasize public relations problems 


Send letter welcoming new customers; also folder ex-— 


plaining services, something about company, and poli- 
cies regarding employment, improvements, etc Use 
regular publicity in customer publications. 


: : 
a. Train all contact personnel in techniques of courte-~ 
ous intelligent treatment 
b. Review Correspondence Manual, spot-check field cor-* 
respondence. Occasional bulletin on better letters. ~ 
Modernize letterheads 4 
Make bills readable ond understandable; humanize, — 
as with Reddy Kilowatt messages 
Test effect of ao ‘sprightly’ delinquent notice, such 
as those carrying Reddy Kilowatt 


e. Moke notices as personalized as possible; fully ex- © 


plain company’s problems 
f. Include company service beyond promotional services; 
discuss public relations matters 
Add more general features regarding company and in- 
dustry problems, including economics and citizenship 


Extend opportunity for visits to more customer groups, 
clubs, etc. 


Work more of human element of omeaee ond services 
into publicity and advertising. Quote officers on na 
tional problems. Run display advertising on industry or 
company problems. Publicize personnel changes more 
consistently and well down the line. 


Conduct survey of customer attitudes and check with 
notional trends. Expand activities in areas where more 
progress is needed 


Send letter with information about company and its 
services, map of area served, etc 


Humonize annual report; discuss economic problems 
affecting company. 


Include a few interesting statements about company 
activities and problems with dividend checks 


Hold when occasion warrants, inject human aspects of 
the business 


After a period of above, check attitudes with survey 


Study communities and assume leadership—or give sub- 
stantial support—in planning 


» Encourage cooperative community activity; also carry 


on direct solicitation of industries, if necessary. 

Be represented in all responsible, active groups. Have 
local rsonnel represent company in all worthwhile 
activities. 

Give leadership and financial support to worthwhile 
projects, making certain position is defensible 

Invite municipal authorities and appropriate community 
groups. 

Publicize community events 
them 

Keep close personal—or correspondence—contacts with 
newspaper editors and advertising managers, radio and 
TV station managers and commentotors, supplying 
background on company’s problems. 

Mail literature and beckground material to clergy ond 
educators. 


Check any customer attitude survey as to community 
thinking 


and company’s part in 
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Control 
~ pone! 


FIG 1—PORTABILITY of equipment was effected with padded ply 
wood packing case on which oscillograph and other equipment are 
seen here set up and ready to record 


Back of Greate 
ay po 


FIG 2—C.T. MATCHING BOX was set up behind breaker panel with 
cables to control panel and current transformer circuit. Four-con- 
ductor, 200-ft. cable permits convenient location of oscillograph 


Transient Phenomena Studies 
Made Easier 


Direct writing oscillograph fills gap be- 


_tween recording voltmeter-ammeter and photo- 
‘graphic oscillograph methods. Uses to which it 


»can be put “seem unlimited” 


i 


Recording and study of transient electrical phenomena 
has been made easier by a new type oscillograph that writes 
directly on paper with ink. This instrument not only does 
away with photographic processes but also fills a gap be- 
tween the recording voltmeters and ammeters and the more 
precise and elaborate photographic type of oscillograph. 
Results have been generally satisfactory within the desired 
accuracy requirements of utility application 

Heart of the new device is the two-element, direct-writing 
oscillograph. The galvanometer is directly connected to a 
light-weight pen capable of following each cycle up to a 
speed of approximately 120 cycles per sec. The chart 
paper is driven by a motor through reduction gears with 
three optional chart speeds. The oscillograph element 
records approximate full chart deflection with 20v applied. 
To couple the normal output of a conventional current 
transformer secondary to the oscillograph elements, a multi- 
tapped saturating current transformer and matching net- 
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By W. T. MORRIS, Engineer, and 
B. M. GALLAHER, Engineer 


Texas Electric Service Company, Ft. Worth 


work unit was designed and built. Calibrating facilities 
together with manual and automatic control are combined 
in a control unit which effectively becomes a switch board 


and plug board panel 


Serves Many Purposes . . . Originally the direct writing 
oscillograph was bought for verification of short-circuit 
calculations of distribution circuits. However its flexibility 
and portability have lent themselves to many other needs 
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FIG 3—WIND BLEW ARC OUT on 650 amp fault and direct writing 
oscillograph recorded current flow 
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and the uses to which it can be put seem never ending. 
Here are some of the tests that have been made. 

1. Staged short-circuit tests measuring current magnitude 
and duration in conjunction with selective-fuse-breaker co- 
ordination on distribution circuits. 

2. Verification of published fuse characteristics. 

3. Sequence of breaker and relay operation. It has been 
very useful in adjustment of relays for very short intervals 
of time. This supplements the use of the conventional cycle 
counter. 

4. Motor-inrush current and concurrent voltage dips. 

5. Adjustment of circuit breaker closing coil current. 

6. Study of random faults occurring on distribution cir- 
cuits. This is accomplished by automatically starting the 
chart motor and running it at high speed for a prede- 
termined length of time. All except the first three cycles 
are recorded. 

Limitations of the direct-writing oscillograph should be 
understood in order to utilize it most effectively. Maximum 
recording frequency for the instrument is approximately 
100 cycles per sec. For this reason wave shape of the 
recorded transient .is not discernible. 


Design Controls . . . The contro! and matching network 
were designed with several objectives in mind. Flexibility 
of current ranges was sought particularly so that conven- 
tional current transformer secondary output would pro- 
duce approximately full scale deflection on the chart from 
5- to 100 amp of current transformer secondary. Inter- 
mediate current ranges were provided. Voltage measure- 
ment was matched so that approximately 140v gives full 
scale deflection when one of the elements is switched to 
“voltage.” 

It was especially desired that the equipment be easy to 
set up. All connections are multi-contact Jones plugs or 
similar except that the main current input connections are 
rugged calibrating studs. A built-in Variac and ammeter 
provide calibrating facilities. Under normal conditions two 
men can remove the oscillograph from the packing case, 
set up, make connections, run calibration and be ready for 
tests within 15 min. This compares very favorably with the 
longer time required to set up photographic types of oscillo- 
graphs and calibrate them. 

Portability of the equipment 


was effected with a padded 
plywood packing case. 


Ink, tools, spare pens, and leads 


together with the matching network unit, control unit and 
oscillograph are firmly bedded in their respective compart- 
ments in the packing box. Over a thousand miles of auto- 
mobile haulage apparently has not damaged the equipment 
appreciably. 

Several safeguards were built into the control and match- 
ing units to minimize the “ignorance factor.” Neon tubes 
prevent excessive current, or voltage, producing “off scale” 
operation. The tube for each element is adjusted to “fire” 
at approximately full-scale deflection and the tube circuit 
loads a portion of the matching transformer, thereby, re- 
ducing the voltage on the oscillograph element. As pres- 
ently used, there is no positive knowledge of when the neon 
tube fires unless correlated circumstances indicate such 
functioning. During several tests this safeguard has pro- 
tected the equipment. 

The matching unit and the control unit are intercon- 
nected by a small flexible four-conductor cable through 
which the two elements and initiating elements are fed with 
maximum currents of approximately 14 milliamps. Acci- 
dental breaking or opening of this cable does not * ‘opens 
circuit” the primary current transformer secondaries or 
materially alter their burden. This four-conductor cable” 
permits more convenient location of the oscillograph and. 
control unit up to 200 ft from the current matching nete 
work unit. The current matching network unit is generally” 
located as near the current transformer secondaries ag 
possible to minimize extra burden and accidental secondary 
“open-circuits.” 


Record Interesting Phenomena . . . Some interesting phe 
nomena have been recorded during the past year. They} 
include: ? 
1. Interruption of 900 amp 12.5-kv short-circuit, by? 
wind, Fig. 3. : 
2. Self-clearing fault on 12.5-kv circuit. 
3. Inrush motor current following a 19 cycle interrup- : 

¥ 

i 


tion on a 12.5-kv distribution circuit whose principal load = é 
was large induction motors, Fig. 4. 


Takes Out Guess Work . . . The direct writing oscillograph 
and associated equipment have taken the “guess work” out © 
of many of the more common measurement problems which 
do not justify use of the conventional photographic oscillo- 
graph when a simpler instrument is available. : 
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FIG 4—MOTOR INRUSH CURRENT following 19 cycle interruption 
on 12.5 ky circuit whose principal load was large induction motors 
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was recorded easily and effectively as these charts from a direct 


writing oscillograph show 
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A~ Turbogenerator unit 


8- Condenser 

C~ Borler 

D- Coa/ bunker 

E~ Air heater 

F- Dust collectors 

G~- /nduced dratt fon 

~ Forced droft fon 
Boiler feed pump 

j~Cool mil/ 

K~- Dus? silo 


L~ 2,300 voll switchgear 


TWO OPERATING LEVELS in a horizontal plant arrangement that 
facilitates access to equipment for efficient operation and mainte 
monce were prime objectives in the design of Delaware Power and 


Light Company's new Edge Moor generating station. Initial installation 
comprises two 60/66 Mw units. Semi-outdoor design was chosen for 
other reasons beside the small net saving in building cost 


Edge Moor Station 


Two-level plant of semi-outdoor construction 
has central control room, double auxiliary bus 
system, deaerating hot well integral with con- 
denser and variable-speed feed pump drive. Two- 


unit plant serves local industry load and inter- 


connections through 12-kv and 69-kv buses 


OUTDOOR BOILERS at Edge Moor plant contribute to oper 


ating comfort, cut cost 


Cc. F. DIXON, 


Edge Moor steam-clectric generat- 
ing station of Delaware Power & Light 
Co has been designed to serve local 
loads as well as to deliver reliable out- 
put to the area interconnection. De 
sign was therefore aimed at achieving 
these objectives in an economical man- 
ner compatible with maximum avail 
ability. In meeting these aims it was 


necessary to use two induced-draft 


fans, two forced-draft fans and two 


auxiliary transformers for each boiler- 
turbogenerator 
ring bus to achieve flexibility for sup 


unit, also provide a 


plying local 12-kv industrial load and 


9% 


yuperv 


United Engineers & ¢ 


ing tngineer 


in operating the two 60/66 Mw pre- 
ferred standard turbogenerators 
There are five significant features 
of the design: (1) Separation of the 
air preheater into primary and sec- 
ondary sections, (2) measures for mini- 
mizing corrosion, (3) liquid rheostat 
control of induced-draft fan speeds, 
(4) a deaerating hotwell virtually in- 
tegral with the condenser and (5) two 
operating levels in a horizontal plant 
Special efforts were also made to 
attain the greatest economy in power 
and control cable runs. This was 
done by locating the 3750/5000-kva, 
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and R. C. HAMMERQUIST, Electrical Engineer 
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2300-v, 3-phase, station service trans- 
formers and switchgear in two rooms 
below the dust collectors which is the 
between the 
motors. These 
the dry type, 
supplied by filtered air of a constant 
volume, are provided with fixed CO 
fire protection and have automatic 
closing dampers in the air supply ducts 
The 440-v station service and house 


load center station and 


pump house service 


transformers are are 


service motors are served from four 
500-kva dry-type transformer metal- 
clad unit substations and seven metal- 
clad motor control centers located in 
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HEAT RATE expected at this unit type plant is 10,100 Btu per kwhr 
gross for a unit load of 67,951 kw. Two initial unit rated 60/66 Mw 
use steom at 1,250 psi, 950 F. Boiler output at this load is 561,000 Ib 


71,1 hae 


! Drain 


cooler 
~ 


condenser, 


1236.4°F 439,188, \ Drain 


ow | | weet Yhr 


rain pump 


790 
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cooler 


— 


u 


44.857 


per hr. Innovation is two-stage deaerating storage hot well in con- 
denser that reheats the condensate with steam passed through the- 
and also raises the water temperature in the hot well” 


Serves Both Local and System Load 


the open and in their load centers. 
Motors 150 hp and above are 2300-v. 
All others are 440-y, 

The 60/66 Mw __turbogenerator 
steam conditions are: Pressure 1250 
psi and temperature 950 F without 
reheat. Expected thermal perform- 
ance is 10,100 Btu per kwhr gross. 

Semi-outdoor design was chosen for 
several other than the rela- 
tively small net saving in building cost. 
One reason was to put the large radi- 
ating surfaces of the steam generators 
outdoors for operating comfort. The 
economizer, dust collector and air 
heater located outdoors normally re- 
quire very little maintenance during 
regular operation. 

Two-level operation was the ob- 
jective in designing the building and 
arranging the equipment in it. Walls 
are brick and tile in two tones except 
for the temporary wall which is alumi- 
num panels with glass insulation. 
Latter wall will be moved to a cor- 
responding position when the third 
and fourth units are to be housed. 
Floor in the turbine area is confined 
to walkways around the units. This 
was done to improve air circulation 
within the building and reduce build- 
ing costs. 


reasons 
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Rotary Vacuum Pump... Rapid ex- 
traction of air from the condensing 
system is achieved by use of a rotary 
vacuum pump. This pump was chosen 
in lieu of use of steam in a hogging jet 
because it was felt to involve less loss 
of condensate than with steam jet air 
ejectors. 


Deaerating Hot Well . . . An innova- 
tion was the adoption of a two-stage 
deaerating storage hot well virtually 
integral with the condenser. In addi- 
tion to reheating condensate with 
laned through the condenser, 
means are provided for injecting steam 
at about 28 psig from the fourth ex- 
traction point to raise the tempera- 
ture of the water in the hot well. In 
this way the hot well is designed to 
function also as a deaerating heater. 

One heater is in the throat of the 
divided water box condenser to con- 
serve space. 


steam 


There are five stages of 
heating and all the units are the 
closed type. Makeup is injected into 
the condenser. 

There are two 10,000-gal overhead 
condensate tanks, one for each of the 
two initial turbines. Both tanks are 
filled from a common 100,000-gal 
condensate storage tank located out- 


1952 


doors. 
tanks is 
level by 
pumps. 

Condensate in a closed system is 
used for cooling the hydrogen and 
the main bearings. Heat picked up in 
this process is transferred to river 
water through heat exchangers. 

Speed regulation of the boiler feed 
pump is obtained by automatic con- 
trol of the hydraulic coupling in re- 
sponse to a three-element drum level 
control. The motor is a_ 1,000-hp 
squirrel-cage unit for constant speed 
operation. Such regulation is condu- 
cive to good station net because: (1) 
The power consumption by the boile: 
feed pumps is lower than would be 
the case with the units pumping 
against the throttling pressure of a 
regulating valve, and (2) the response 
is better than obtained with a regulat- 
ing valve. Layout is such as to afford 
direct vision of the _ illuminated 
gage glass from the operating floor in 
addition to automatic transmission of 
the drum level indications to the con- 
trol room. 


the 


controls 


maintained at 


automatic on 


Dust Collector . . . At least two basic 
advantages were derived by placing 
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DUAL FUNCTION of station is shown by bus layout. Local industrial load is served at 
generator voltage through two 12-kv ring buses. Tie to system is mode via 69-kv ring buses 


the mechanical cyclone-type dust col- 
between the 
the primary 
heater 


lector and 


section of the air pre 
First, the flyash is caught be 
tore it can clog the air heater or erode 
the induced 


economizer 


draft fan. Second, the 
gases are still well above the dew point 
as they pass through the dust collector 
and it, im turn, is protected against 
Pro 
made for installing 
electrostatic ash precipitators into the 
breeching between the secondary sec 


tion of the air preheater and the stack 


moisture, deposits and corrosion 


vision has been 


Induced Draft Fans. . 


two induced-draft 


- Each of the 
fans per unit is 
located between the primary and sec 
ondary sections of the outdoor air pre 
heater. Again this places the fan in 
a slightly warmer zone and minimizes 
the risk of exposure to dew point cor 
rosion, By using two sections of air 
preheater, it was possible to make the 
second section short and 


therefore to be able to use aluminum 


relatively 
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alloy tubes for their superior corro- 
sion resistance. Replacement, if neces- 
shorter tubes should 
than the much longer 
single preheater design 
Using two induced draft fans and two 
air preheaters per boiler will also 
facilitate part-capacity operation. This 
refinement was dictated by the ob- 
jective of having the plant provide 
firm reserve for the system with which 
it is connected 


sary, of these 
prove 


tubes of a 


easier 


In addition by-pass dampers have 
been provided in the air heater to 
permit deflection of flue gas, on cold 
days. This arrangement is to keep the 
exit gas temperature above the dew 
point and prevent corrosion. 


Central Control Room ... The con- 
trol room is approximately 20 x 30 ft 
inside for the first two units. It is 
fully air conditioned. The area will be 
duplicated for the ensuing pair of 
units 

A cable 


terminal room is located 
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directly below the central control 
room and is supplied with air through 
floor grating from the control room. 
The cable terminal room is provided 
with a smoke detector which continu- 
ously samples air in the room and 
floor cable trenches and sounds an 
alarm in the central control room. 
Floor gratings are equipped with 
dampers with fusible links and pro- 
visions were made for manually clos- 
ing the dampers from the control room. 
Remote manual release of a fixed CO, 
system from the control room floods 
the floor cable trenches. Two 50-lb 
size CO, bottles and 50 ft of portable 
hose and projector are located outside 
the cable terminal room adjacent to 
the entrance doors. 

In the central control room four 
instrument and control panel sections 
comprise the inner walls; the outer 
walls are insulated steel panels and 
form a passageway behind the instru- 
ment panels to facilitate mechanical 
and electrical maintenance. All con- 
trols and instrument transmissions are 
electrical or pneumatic. 

Front wall of the central 
room contains mechanical and elec- 
trical instruments essential for the 
operation of the two steam generators 
and turbogenerator units. Electrical 
indicating instruments for loading, 
synchronizing and exciting the two 
turbogenerators, and the instrumenta- 
tion for the two main power trans- 


control 


formers and four station service trans- 
formers, are located in the center of 
the front wall with the mechanical 
instruments on either side, one section 
for each unit. The mechanical instru- 
ments are of the same “hand” for both 
units and are arranged in starting-up 
sequence from left to right. Local 
panels serve the starting functions. 

A benchboard contains a mimic bus 
of the two 12-kv ring buses, the con- 
trol. for the excitation and 
regulation systems, control 
strumentation for 
auxiliaries. 


voltage 
and in- 
steam generator 

An intercommunication system con- 
sists of loudspeakers and handsets con- 
veniently located in the main op- 
erating area, at the local starting panels 
and the central control room. 

The two side walls of the central 
control room contain such equipment 
as the alarm system, turbine supervi- 
sory instruments, less essential pressure 
gages and temperature recording in- 
struments for the units. The 
rear wall instruments are essentially 


two 
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for station services. They are the 
controls for energizing the four 5,000- 
kva station service transformers and 
their respective switchgear buses, for 
battery distribution and for light indi- 
cations for motor-operated valves and 
water treating equipment. 


Control Room Lighting . . . Iilumina- 
tion is provided by a luminous trans- 
lucent ceiling of 4-ft square corru- 
gated plastic panels. Fluorescent tubes 
of instant-start characteristics give a 
minimum maintained 55 ft-c in the 
horizontal. Control affords two levels 
of illumination in order to maintain 
an average illumination of 60-70 ft-c. 
Observation of the indications is ren- 
dered non-glare by use of non-glare 
glass in the instruments and in addi- 
tion the electrical instruments have 
non-shadow instrument cases. 


Cable Trays ... All control cables and 
440-v power cables are installed in ex- 
panded metal cable trays. Expanded 
metal is counted upon more for light 
weight, economy and flexibility than 
for ventilation and heat dissipation by 
convection. The neoprene-jacketed 
cables so completely fill the trays that 
convection is negligible and only radia- 
tion can be relied upon for heat dissi- 
pation. 

Expended metal cable trays are 
used also for installing the copper tub- 
ing for mechanical instrumentation. 

In the 12-kv and 69-kv switchyard 
areas, control cables are neoprene 
jacketed and are installed in creosoted 
wooden troughs which were prefabri- 
cated in 8-ft lengths. 


Station Function ... Edge Moor power 
station is to supply local 12-kv indus- 
trial and distribution feeders, and 
power to the 69-kv transmission sys- 
tem of Delaware Power & Light Co 
and its subsidiaries, which system is 
interconnected by 69-kv ties with the 
Pennsylvania-New Jersey Interconnec- 
tion at the Delaware-Pennsylvania and 
Delaware-New Jersey state _ lines. 
Flexibility of operation to assure avail- 
ability of the installed capacity to the 
69-kv system and local 12-kv feeders 
determined the selection of ring bus 
design with bus ties between the two 
12-kv ring buses. 

It was necessary to decide whether 
the 12-kv and 69-kv ring buses would 
be located adjacent to one another at 
the far end of the property conven- 
ient for interconnection into the 69-kv 


lunes, approximately 2,000 ft from 
the power station, or whether the 
12-kv ring buses be located adjacent 
to the power station to reduce to a 
minimum the 4,000-amp capacity gen- 
erator circuits. 

An economic analysis indicated that 
the shortest possible generator leads 
determined the location of the 12-kv 
ring buses because of their 4,000-amp 
rating and the fact that any structure 
for bare copper tubing on insulators or 
an underground duct run with insul- 
ated cable must be piled. The local 
12-kv industrial feeders are under- 
ground in the switchyard area and 
then are carried on wooden pole struc- 
tures with preassembled self-support- 
ing type cable. 

The logical location for the 12, 
66-kv, tap-changing-under-load, main 
power transformer was adjacent to 
the 12-kv ring buses. The 69-kv con- 
nections to the 69-kv ring buses are 
installed on H-frame wood pole lines 
which are protected by two overhead 
ground wires. 

Generator leads are 4,000 amp, 
14.4 kv, metalclad isolated-phase bus 
from the machine terminals through 
the turbine room wall and 3.5 in. extra 
heavy copper tube on insulators, open 
type construction, from a point beyond 
the wall to the two 12-kv ring buses. 


12-Kv Buses ... Both 12-kv ring buses 
are 3.5 in. extra heavy copper tube on 


insulators, open type construction. 
The 12-kv breakers are 4,000 amp, 1.5 
million kva interrupting capacity, air 
blast type, with the air mechanism at 
the bottom of the breaker, isolated- 
phase construction and roof entrance 
bushings. The breakers are forced 
ventilated by a blower and replacable 
type dust filter thermostatically con- 
trolled. Only louvers in the breaker 
housing are in a small screened open- 
ing near the top for ventilating air ex- 
haust. Air blast breakers were chosen 
to eliminate fire hazard and reduce 
maintenance time. Breaker disconnect- 
ing switches are 4,000 amp, gang-oper- 
ated, mounted on the open structure 
key interlocked with the breaker 
mechanism and phase compartment 
doors. 

The industrial feeder breakers are 
1200 amp, 500,000 kva interrupting 
capacity, magneblast type in metalclad 
switchgear. Breakers are connected to 
the bus through 4.5% reactors which 
are open type cast in concrete. The 
breakers are equipped with three-shot 
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automatic recloser type breakers. 

Manual control of the breaker is 
from the breaker housing. The air 
blast breakers and industrial feeder 
breakers have supervisory indication 
in the system operator's office. The 
main power transformers have auto- 
matic water spray fire protection. 

The generator, 12-kv ring buses and 
main power transformer bank relaying 
are located in the electrical control 
room adjacent to the outside wall of 
the turbine room near the 12-kv 
switchyard area. The electrical con- 
trol room also contains the supervisory 
control panel for remote indications 
and recording and demand metering 
panels. 


69-Kyv Buses ... The 69-kv ring buses 

are strain bus design. Circuit breakers 

are 1200 amp, 2.5 million kva inter- 

rupting capacity, oil type, with pneu- 

matic operating mechanism. Oil” 
circuit breakers were chosen because 7 
of the ample spacing of the 69-kv ring” 
bus. Ring buses are 500 ft on one side” 
by 200 ft on the other. Line discon-" 
necting switches are 1,200 amp motor ™ 
operated. Circuit breakers and line” 
disconnecting switches are normally ® 
remotely controlled by supervisory ‘ 
control from the Christiana Substation © 
of Delaware Power & Light Co, Su- 7 
pervisory indications are carried to the ~ 
system operator’s office. A small re- 7 
lay and control house is located adja- 

cent to the switchyard area. The | 
control house contains relay panels, 
substation battery and local control 
panels for emergency operation should 
supervisory control be non-operative 


Station Illumination . . . Turbine hall 
lighting is designed for 25 ft-c main- 
tained with mixed incandescent and 
mercury type lamps. Lighting at the 
main equipment is designed for 10 ft-c 
maintained using dust-tight lighting 
units. Around the boilers and in the 
coal conveying system vaportight and 
dust tight condulet type lighting units 
are used. In the offices, assembly 
room and machine shop fluorescent 
units of instant-start type are installed 
of adequate lighting intensity for the 
work to be performed. 

Switchyard area lighting is clusters 
of Type PAR lamps on 10-ft high steel 
posts installed in adjustable lamp hold- 
ers. Flood lighting for the working 
area of the coal stock pile is installed 
on the roof of the power house and at 
the breaker house. 





Street 


W. F. GRAFF, Monag 
treet Lighting Sale 


eveland Electric Iluminatir 


In the 5l-month period from May 
1, 1947 to August 1, 1951, the street- 
lighting sales campaign of the Cleve- 
land Electric Illuminating Co produced 
these results 
@ Orders were received and lamps in- 
stalled on more than 4555 miles of 
roadway. This lighting is equal to or 
better than the American Standard 
Practice minimum requirement. The 
mileage represents about 51 percent of 
the system. The remainder of the 
lighting is refractor glass enclosed 
@ Lamp size in lumens on the whole 
system increased from an average of 
3.560 to 4.764 or 34%. Lamp size in 
the modernized area averages 5,040 
lumens. 
@ Number of lamps on the system in- 
reased from 21,930 to 38,891 or 
77.5%. In addition, about 3.000 or- 
ders have been processed, which will 
increase this total when lamps are in- 
stalled 
@in the areas modernized, the in 
crease resulted in 21,481 units replac- 
ing 9,638 units, an increase of 123% 
@ Lamps per mile increased from 17.5 
to 38.6 or 121% 


e The average horizontal tootcandle 


level for all of the relighted roads is 
0.499 compared with 0.096 before 


relighting, an increase of 420. 


Street and 
Highway Lighting 


PONSOR 


ng Engmeenng Souety 
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Lighting Promotion DOES Get Results 


Carefully organized sales activity proves that municipalities will 


accept modern standards of street and highway illumination 


@C.E.L. is the first utility to report 
orders for Code lighting on every 
Street in a city. (Cleveland Heights 
City with a population of 58,782 has 
121.5 miles of lighted roadway. Lamps 
are now about 97% installed.) 


Decision to Sell . . . Late in 1946, the 
company decided that the time had 
come to set up an active, inclusive 
campaign to promote a better standard 
of street lighting. This decision was 
influenced in part by rapid strides 
made over a period of recent years in 
the design and manufacture of street 
lighting equipment, and by the fact 
that previous sales efforts had been 
piecemeal and indefinite. A formula 
was published in February, 1946 by the 
Illuminating Engineering Society 
called “The Code of Recommended 
Practice of Street and Highway Light- 
ing,” and this formula was accepted 
as the sales plan. The company-oper- 
ates in an area of approximately 1,700 
square miles, serving 135 political sub- 
divisions with an estimated population 
of 1,520,000 people. 

In the street lighting department, 
salesmen are assigned about thirty 
municipal accounts, and are respon- 
sible for maintaining regularly sched- 
uled contacts. Using planned-program 
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approaches, they work principally with 
municipal officials—the purchasing 
agents and the most direct sales in- 
fluences for this type of product. 
Their activities also include other civic 
bodies such as chambers of commerce, 
safety, civic and fraternal groups, all 


of which are less direct but neverthe- 
less forceful influences which must be 
factored into these campaigns 


Specific Proposals . . . Carefully pre- 
pared packaged proposals, tailored to 
fit the need of the particular area un- 


Elmer L. Lindseth, President, The Cleveland Electric Illuminating Co, says, 
“Street Lighting Is Good Business’’ 


“Promotion of modern street light- 
ing pays off. It helps to bring better 
public acceptance, better understand- 
ing, and better cooperation in respect 
to our entire operation. It is just plain 
good business. And it brings us the 
satisfaction that comes from knowing 
we have helped to make our service 
areas safer and more enjoyable for 
our customers, 

“Electric utility companies have long 
believed that it is their responsibility 
to upbuild their service areas in all 
possible ways. They get behind all ac- 
tivities in the communities they serve 
which will make them safer, more at- 
tractive, and more prosperous. 

“Modern street lighting is an out- 
standing example of such an activity. 
It cannot fail to improve the com- 
munities where it is installed. At the 
same time, it brings large dividends in 
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public appreciation to both officials 
and the utility. 

“During World War Il, cities 
throughout the nation suffered from 
lack of attention to proper street light- 
ing. The number of night traffie acci- 
dents increased everywhere, and crime 
was on the upgrade. Fortunately civic 
leaders in many communities became 
aroused to the situation. Hence, the 
street lighting people in the industry 
found a highly receptive audience 
when they inaugurated an intensified 
program for better street lighting. 

“This achievement has brought the 
industry increased goodwill in tang- 
ible form from a number of segments 
of the public. Many of the letters re- 
ceived mention a key 
interest 


‘Your 
in community progress. The 
industry has that interest, and we are 
happy it is recognized.” 


phrase: 
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History of Street Lighting Improvement in Cleveland Heights, Ohio 


Thoroughteres 


Secondary 
Thoroughteres 
Special 
Residential 


1950 Residential 


Streets 


TOTAL OR AVERAGE 


der consideration, are an 


part of the sales pattern 


important 
These pro- 
posals are prepared in accordance with 
the formula used in the EEI Sales 
Training Course. They outline the 
NEED, SOLUTION, ASSURANCE 
and VALUE of good lighting. The 
engineering parts of the proposals are 
prepared according to the “American 
Standard Practice for Street and High- 
way Lighting.’ 

When assembled, the proposal pack- 
age contains a letter of transmittal, an 
outline of the benefits that may be de- 
rived detailed 
summaries 
which show location, size and types of 
existing and proposed lighting, cost 
data and suggestions for funding, legis 
lation Committee reports, “be- 
“after” photographs and 
other pertinent data designed to sell 
the program 


from good 


lighting, 


prints and engineering 


and 


fore’ and 


Sell Complete Acceptance . . . In pres- 
entations to municipal groups, the 
importance of installing the lighting 
as planned is stressed. 
fluence 


We try to in- 
deviating from the 
plans by emphasis during personal con- 


against 


tact and by use of various promotional 
aids. As a result of the first 68 pro- 
posals that were made, all but one 
were sold in accordance with the 
recommendations 

A program of constant conditioning 
of the sales market is carried on by 
the Electrical League of Cleveland and 
other agencies who, in their own inter- 
est or in the interests of the general 
public, help to promote the sale of 
good street lighting. These promotions 
include advertisements, billboard and 
car-card advertisements, direct mail, 
publications which promote lighting 
either as a major objective or as one 
of a series of product lines, and ad- 
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Lemps 
Per Mile 
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Relighting 


dresses delivered to technical and civic 
organizations. 


A Typical Case . .. To illustrate the 
acceptance of our sales programs, we 
cite our experience in Cleveland 
Heights, Ohio. This city has a popula- 
tion of about 59,000 people with 121 
miles of improved streets. Before re- 
lighting, the system consisted of 1,649 
glass-enclosed lamps with an average 
5,300 lumens. In our discussions with 
the city manager, we outlined the ad- 
vantages of a planned program, and 
were authorized to proceed with a 
lighting study. We made recommen- 
dation for a three-year program, which 
the city council approved and ordered 
installed. The accompanying table 
shows the details of the program, 
which was completed December 1, 
1951. December revenue is estimated 
to increase from $75,000 in 1947 to 
$186,500 in 1951. 


Crime Reduced . . . The street light- 
ing that has been installed as a result 


MODERNIZING street lighting is a continu- 
ous operation in CEI service area 


of our continued sales campaigns and 
related promotional work has saved 
lives, reduced crime and decreased 
traffic accidents. Surveys taken by our 
official agencies and available for study 
will corroborate these facts. By the 
way of striking contrast, the Cleveland 
police department reports show a de- 
crease of 31% in nighttime accidents, 
and an increase of 70% in day-time 
accidents for corresponding periods. 
A large number of crimes, falling 
among various types of personal moles- 
tations, purse-snatchings and rob- 
beries, have shown marked reductions. 
The Cleveland Crime Commission, in 
its recently released report states, “The 
present program of improving Cleve- 
land street lighting should be con- 
tinued.” 


Merchants Profit ... At the same time, 
better standards of street lighting have 
been largely responsible for upward 
trends in consumer business receipts 
and, as a result, a sometimes hard-to- 
define sense of civic pride has been 
stimulated in recent years by better 
street lighting. The Chamber of Com- 
merce of Lakewood, a city with a 
population of 72,500, states, “The re- 
lighting of the business district has 
greatly stimulated business activity 
during the hours of darkness.” 

The contribution of the company to 
the general welfare of our customers 
is receiving recognition. Typical of 
the sentiments expressed by mayors of 
cities both large and small after re- 
lighting is this statement by the mayor 
of Euclid, a city of 41,000 people. 
He states, “We have refrained from 
comment, preferring to study the re- 
sults and the reaction of the people 
in our community. We have now had 
an opportunity to study the results and 
make spot checks among our residents. 
The result indicates overwhelming ap- 
proval.” 


And Better Can Be Sold . . . We have 
had strong indication that the munici- 
palities which we have helped to make 
“lighting-conscious” will approve and 
pay for a standard of lighting beyond 
that determined by the American 
Standard Practice as minimum re- 
quirements. We are confident that we 
can go back to these customers and 
continue to sell ever-increasing levels 
of lighting standards. We hold this 
as a principle that becomes self-evident 
as street lighting is improved. 
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Announcing...the New G-E Type RB 
Side-break disconnecting switch 
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Schematic diagram of blade-pivot housing with current path 
indicated in red. 
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Schematic diagram of stationary contacts with current poth 
indicated in red. 


GENERAL 
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Current-carrying solid spheres replace) 
troublesome flexible braid conductors) 


The new G-E Type RB side-break switch successfully eliminates ~ 
the short-lived flexible braid conductor which is a frequent cause ~ 
of switching difficulties and high maintenance costs. . 


In the new design, current passes through the hard copper 
spheres in the blade-pivot housing. These spring-loaded spheres 
provide a low-resistance path and at the same time assure effective 
pivot action by the blade actuating mechanism. A housing shields 
the spheres from ice and dirt accumulations, thus assuring trouble- 
free operation even under adverse conditions. The switch can be 
adjusted in the field so that. blade opens either to the right or left 
to take full advantage of space conditions. 


Other advantages include: shielding of the stationary contacts; 
silver-to-silver contact surfaces; direct-torque blade action—no 
cams, rollers or complicated linkages; and a minimum number of 
insulator supports per pole. 


G-E Type RB switches are available in voltage ratings from 7.5 
to 69 kv. For complete information, call or write your nearest G-E 
sales representative. General Electric Co., Schenectady 5, N. Y. 
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HOW TO DESIGN + CONSTRUCT * OPERATE - 


ANGULAR RETAINING WALL at Sperling substation of BC Electric is made of pre-cast 


units 


Backward slope at’'the base reduces earth pressure on the wall; reversal of the 


slope at the top of the wall extends substation yard to the property line 


MAINTAIN 


SLOTTED DESIGN of counterforts helped to 
save 30% in use of concrete, 50% in use of 
reinforcing steel bars 


Pre-cast Wall Units Save Concrete and Steel 


Pre-cast concrete wall planks in 
pre-cast slotted counterforts on 12-ft 
centers saved BC Electric 30% of con- 
crete material and 50% of reinforc- 
ing steel in a retaining wall at their 
new Sperling substation. Problem was 
to retain the edge of the substation 


yard right up to the property line, be- 


yond which the foundation could not 
project. Sloping the wall backward 
over most of its height, with a reverse 
angle near the top allowed it to ac- 
complish this objective with a con- 
siderable reduction in earth pressure 
on the wall. 

Appearance of the substation from 


a main highway which passes immedi- 
ately in front of it is considerably 
improved by the unusual contour of 
the wall. The angular inset provides a 
varying shadow pattern on the wall 
through most of the day, which is 
much more attractive than the conven- 
tional plane vertical surface. 


Access Holes Save Resurfacing of Babbitted Bearing 


Drilling access holes in a line with 
plugged-up copper tubing cast in a 
bearing to carry cooling water enabled 
Pacific Gas and Electric Co to clean 
the tubing without having to disturb 
the bearing babbitt or cut and weld the 
tubing. 

When operating temperature of the 
bearing cooling circuit increased 
sharply after two years of operation, 
inspection showed the cooling tubes 
to be plugged solid with a fine cement- 
like material. This was probably 
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CARL W. SMITH 
Asst to Gen. Supt of Substations 
Pacific Gas and Electric Co, 
Son Francisco 


brought into the water cooling tower 
from a nearby cement plant together 
with yard dust. When 250-psi pres- 
sure and an acid solution failed to 
clear the tubes, the bearing was taken 
to the manufacturer. 

Reference to the detail drawing of 
the bearing showed that the 1-in. out- 
side diameter copper tubing was laid 


in straight runs parallel to the bearing 
axis. Ends of the tubing were brazed 
into a square piece of brass at each 
end, with a cored hole in the brass 
forming a return bend. 

Both ends of each tube were opened 
by drilling a 9/16-in. hole through 
the outer end of the bearing, piercing 
the return bend in line with the tubing. 
After a passage through the sediment 
was opened with special tools, the tub- 
ing was cleaned with a piece of %-in. 
plow steel cable which had a flared, 
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end that was chucked in an air drill. 

Each of the holes was tapped with 
a pipe thread and a countersunk stain- 
less pipe plug screwed in. After test- 
ing the complete circuit at 200 psi, the 
access hole in the end of the bearing 
was filled with new babbitt and coun- 
terpunched for easy locating during 
future operations. 


ACCESS HOLES drilled in a straight line with 
clogged-up cooling tubes of this water- 
cooled bearing saved a major job of remov- 
ing and recasting babbitt. Once holes were 
drilled, tubes were cleaned without disturbing 
babbitted bearing surface 


+ oa. 
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Test 115-Kv Cables With 250-Kv Mobile 


Trailer mounted, 250-kv, de cable 
test equipment is being used by Mem- 
phis Light, Gas and Water Division to 
test recently installed 115-kv pipe type 
cables. The portable equipment was 
obtained for less than the cost of 
installing two permanent test sets 
required for the three cables. It elimi- 
nates the need for additional per- 
manent test sets when more 115-kv 
cables are installed. 

The Division has found the high- 
voltage dc test to be the most prac- 
tical test known today for detecting 
defects in power cable circuits. It 
does not produce progressive deterio- 
ration of cable insulation. It will not 
produce a partial failure of insula- 
tion. 

By separate purchase and construc- 
tion of a standard test set and trailer 
and accessories, the cost was less than 
half what it would have been for a 
completely assembled set. The equip- 
ment has rated dc outputs of 250 kv 
and % amp; 125 kv and % amp; and 
62.5 kv and 1 amp. It may be operated 
with rated output voltage from a 200 
to 260-v, a 2.4-kv or 7.2-kv power 
source. However, to secure rated cur- 
rent, a 2.4-kv or 7.2-kv source is re- 
quired. 

The trailer has a metal partition at 
the point where its floor drops. All 
high voltage equipment is located be- 
hind this partition. The control panel 
is directly in front of the partition. 
Doors are provided in the partititon 
only for access to the rear of the panel. 
A wire glass window over the panel 
board permits the operator to view the 
high voltage equipment. An enclos- 


JOHN C. PARKER 
Light, Gas, and Water Division 
is, Tennessee 
ure in the front section holds power 
supply transformers and accessories. 
Also located there is a switchpanel for 
light, heater, fan and receptacle cir- 
cuits. Reelites are provided for the 
low voltage power supply and for 
grounding the test set. 

To provide adequate electrical 
clearance with minimum trailer size, 
a 12-ft telescoping section was in- 
stalled in the walls and roof of the 
trailer. This feature eliminates the 
usual bushing for the high voltage 
output. Heaters and ventilators in 
both sections of the trailer prevent 
condensation. A ian in the control 
section makes summer operation prac- 


= 


ticable without discomfort to the crew. © 


These modifications in the standard 
dc cable test set have been found ad- 
vantageous: 

1. Relays reurn the output voltage 
regulator to zero when the test set is 
de-energized for any reason. 

2. Flashing red lights visible from 
anywhere outside the trailer warn 
when the high voltage is on. 

3. Installation of a recording output 
current instrument with fuse and film 
cutout protection and automatic chart 
control. 

4. An instrument for recording the 
output voltage has been added. 

The only difficulty experienced, in 
addition to moving the trailer in heavy 
traffic, has been with discharging re- 

(Continued on page 108) 


HIGH VOLTAGE TEST SET in trailer allows Memphis utility to test several 115-kv cables 
with one unit. Equipment consisting of standard dc cable test set with modifications proved 
more economical than purchase of equipment constructed to special requirements 
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How much 
Does 


the 1-50 
Save? 


soos oO UM fe we Nl 


i10 Possible Savings Offered By Certified 1-50 Meters 


+ Here are ten possible savings offered by each 
A-eneral Electric 1-50 watthour meter. These ten 
Dpportunities to reduce metering costs represent, 
Wwe believe, conservative estimates. 


Detailed information about the method of 


Rstimating each saving has been printed in an 
@asy-totread, easy -to-understand bulletin. . . to- 
gether with a description of the product features 


Only 
certified 
1-50 meters 


which make the savings possible. Why not send 
for the bulletin and study the savings in the 
light of your own experience. We are sure that 
you will prove to yourself that substantial cost 
reductions can be made. General Electric Co., 
Schenectady 5, New York. 
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GREATER SUSTAINED ACCURACY and senate THERMAL DESIGN as- 


certification provides opportunity for reduc- 
ing acceptance tests—longer time between 
periodic tests. Estimated saving . . . $1.17. 


sures fewer failures. Brazing current 
terminals (above) plus butyl insula- 
tion also result in saving . . . $0.04. 





3 


by utility, are lower than those in other 
meters. Resistance check, shown above. 


disk) eliminates bearing wear. Conventional 


REDUCED POTENTIAL LOSSES, paid for 4 MAGNETIC SUSPENSION SYSTEM (floating 5 AVOIDS NOISE COMPLAINTS. Float- 


ing disk plus position of retarding 
bearings may need replacement at least once magnets assure quiet operation as 
Estimated saving per 1-50. . . $0.15. during life of meter. Saving . . . $0.30. proved by noise test Saving. . . $0.03. 
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saves cleaning, painting, repair bills. final high potential test at 3000 volts. Molded 
Salt spray tests, above, prove 1-50 is insulation for impulse strength; relief gap 
corrosion resistant. Saving ... $0.10. away from insulation. Saving . . . $0.10. 


types of registers have large nungerals 
and glass cover that permits wide4ingle 
reading. Estimated saving . . . #01. 


aaah | 
Mail This Coupon Today 
For Complete Information 


LESS DAMAGE FROM CORROSION 7 REDUCED LIGHTNING LOSSES. [-50’s pass a FEWER READING ERRORS becausé@both 


| 


Please rush my copy of “‘10 
Ways that 1-50 Meters Save” 
(GEA-5727) containing specific 
details of each saving. 


Also, send brochuredescrib- 
ing meter certification(GED- 1408) 


Section 601-81 
General Electric Company 
Schenectady 5, N. Y. 


NAME 
POSITION 


EASIER TO REPAIR, I-50’s have stator- 10 MORE DEPENDABLE PERFORMANCE. All COMPANY 


and-frame-assembly exchange plan that 1-50’s must pass 18 electrical tests, 356 
speeds seldom-needed repairs. Few ever points of inspection. Factory certifies 99.9% 
returned. Estimated saving . . . $0.04. free from defects. Estimated saving . . . $0.06. 


ADDRESS 





Testing 115-Kv Cable 


(Continued from page 105) 


sistors. It is difficult to discharge five 
miles of cable to which 250 kv has 
been applied. 

In the design of future test sets, con- 
sideration should be given to a guard 
circuit to bypass leakage current over 
test lead supports, over the external 
surfaces of one cable terminal, and 
around the output current instrument. 
This would permit more accurate de- 
termination of the dielectric absorp- 
tion and polarization index of the in- 
sulation of underground power cable 
installations 


Fiber Guy Guard 
Safeguards Cattle 


A fiber conduit guy guard which pre- 
vents cattle from strangling themselves 
on guy clamps has materially reduced 
the number of law suits against Vir 
ginia and Power Co 
prize cattle owners 


Electric from 
It seems that 
cattle neck chains easily get caught in 
the guy clamps. A feature of this 
guard is that it is easily installed by 
one man in about 15 minutes. 

The guard is an 8-ft length of 4-in 
conduit which has been split by a cir- 
cular saw. The guy wire is inserted 
in one end of the split and the con- 


lio. ai 


GUY GUARD made from fibre conduit pre- 
vents prize cattle from getting their neck 
chains tangled in distribution guy wire 


li este 2 


duit pushed up until the guy wire is 
totally enclosed. For rigidity, about 
6 in. of one end of the conduit guard 
is buried in the ground; the other end 
and middle are wrapped with friction 
tape. The operating department of 
the Virginia Electric and Power Co 
developed this application of fiber con- 
duit 
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Supervisory reloy 
/ (Operating coil 
~ 
~ 


INDICATING LIGHTS added to electrically operated, mechanically held automatic transfer 
switch show which source is feeding load. Green light (G) indicates normal source is con- 
nected; red light (R), emergency source. Both sources are shown as deenergized, but switch 


is on normal throw 


Lights Indicate Transfer Switch Position 


Indicating lights can be added 
economically to an existing automatic 
transfer switch to show which of two 
sources is feeding emergency lights. 
Automatic transfer switches for such 
applications should be equipped with 
auxiliary contacts. In the installation 
in question, however, the switch was 
already installed, and it was not prac- 
ticable to add auxiliary contacts. 

The switch was of the electrically- 
operated, mechanically-held type, and 
was equipped with contacts which dis- 
connect the coil just before the operat- 
ing mechanism reaches dead center of 
throw. Final movement of the switch 
to complete its throw is accomplished 
by inertia of a rotating weight. 

Green and red pilot lights were con- 
nected as shown. Both lights are fed 
through the operating coil, the green 
light from the ac source, and the red 
from the de source. Auxiliary con- 
tacts (OC), operated mechanically by 
the switch mechanism in the same 
manner as auxiliary contacts on cir- 
cuit breakers, provide a positive in- 
dication of power contact position. 

When both sources are alive, coil of 
supervisory relay (SR) is energized; its 
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FRANK E. REEVES 
Director, Electrical Instructions 
Baton Rouge, La. 


normally open contacts are closed and 
its normally closed contacts are open. 
Operating coil (OC) is not energized 
because its auxiliary contact (OC) is 
open under this condition. However, 
due to the low impedance of the 
operating coil, enough current will 
pass through it to cause the green 
light (G) to burn at essentially full 
brilliancy. The red light (R) will re- 
ceive no voltage. 

When the normal source fails, coil 
of supervisory relay will be de-ener- 
gized causing transfer of its contacts. 
Operating coil will be energized from 
the battery and the load will be trans- 
ferred to the battery. Transfer of OC 
contacts during the switching opera- 
tion will kill the operating coil, but 
set up the circuit ready for restoration 
of the load to the normal ac source 
when it again becomes alive. Green 
light will be de-energized by the trans- 
fer of the OC contacts. Red light will 
be energized through operating coil. 


Book | publication 


rights 
author. 


reserved by 
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4 CUTOUTS 
IN ONE 


by simply changing doors 


AND THAT’S ONLY HALF THE STORY! By stocking only three 
interchangeable doors which fit both 5.2 and 7.8 kv, 
50-ampere housings, you get the 4 operating functions 
illustrated below-——a total of eight essential cutout 
combinations! Available also in 100-ampere ratings, 
this unique flexibility reduces inventory and simplifi¢s 
stocks. < 


INDICATING OR DROPOUT WITH A TWIST OF THE WRIST! A 
small wire yoke, easily inserted or removed, determi: 
whether the fuseholder door “kicks out’’ at the bottas 
for visual indication, or drops open—either way ovile 
positive evidence of a blown fuse. 


RECLOSING DOOR AVOIDS UNNECESSARY SERVICE TRIP! The 
two-element reclosing door restores service within 
second after a temporary fault blows the first fuse li 
By avoiding an extra service trip, the two-shot cutottt 
pays for itself the first time it operates! : 


FLEXIBLE DISCONNECT BLADE CAN'T GET LOST! It’s fasté 
to the door—can’t be misplaced. This disconnect bla 
doubles the continuous current rating of the cuto 
When the blade is disconnected and the door cl 
the flexible cable extends downward to indicate t 
the circuit is open. 


‘ iii i aa SE : 
This cutout is liberally designed—has high dielectric strength, uses - Only G.E. offers you this flexibility of cutout appli 
silver-plated contacts, provides full-range interruption of fault currents, tions. For complete information contact your G-E sal 
and is conservatively rated as to interrupting capacity. All live partsare representative, or write for Bulletin GEA-3448. Gener 
completely enclosed for maximum safety. Electric Co., Schenectady 5, New York. 
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HERE’S THE NEW G-E 32-STEP REGULATOR | 


You get single-phase ML32 for same price as 8-step unit. And look at these features! 


+ 10°, regulation. 20% range of regulation in thirty-two 44% steps. 


Complete range of ratings in the 2500-volt class (50 to 150 amps), the 5000-volt 
class (50 to 100 amps) and the 7620-volt class (25 to 100 amps). 


New improved switching mechanis has controlled tap-changing speed that gives 
maximum contact life. 


Class | control accuracy—the highest accuracy classification defined by industry standards. 


New position indicator is large magnetic-type, slanted downward for easy reading from 
ground, 


For more information on today’s best regulator buy get in touch with your local General 
Electric Apparatus sales office. Or write General ElectricCo., Sect., 404-89, Schenectady 5, N.Y. 
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ENGINEERING REFERENCE SHEET 


© Three Phase Distribution Transformer Connections 


Adapted from specifications of Consumers Public Power District, Lincoln, Nebraska 
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Secondary. |!3tion 
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Delta Delta 
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Lime Transformer 
umpedonce — 


ae seen 


Phase shift 


Yes 


a 


No 


°° 


No 


30° 


Best type of use 


Large 3-phase loads. with small to 
moderate single-phase lighting load. 
Lighting transformer carries about 
66% of single-phase lighting pilus 
33% of 3-phase load 


Large single-phase loads with emall 
amounts of 3-phase load. Do not use 
for 3-phase motors above 16 hp. 
Place single-phase welders on power 
leg 


Three-phase secondary 
where light and power are taken 
from all phases with lighting load 
balanced on three phases. 


networks 


$$$ $y, 


Unbalanced 3-phase loads. Lighting 
transformer carries about 60% of 
single-phase lighting plus 33% of 
3-phase load. Power units each car- 
ry about 33% of both lighting and 
power load. 


Unbalanced 3-phase loads. Lighting 
transformer carries about 66% of 
single-phase lighting plus 33% of 
3-phase load. Power units each carry 
about 33% of single-phase load plus 
33% of 3-phase loads 


Unbalanced 3-phase loads. Lighting 
transformer carries about 66% of 
single-phase lichting plus 33% of 3- 
phase load. Power units each carry 
about 33% of single-phase load plus 
33% of 3-phase loads 


Three-phase secondary networks and 
isolated loads where large lighting 
load should be split on three phases. 


Balanced 3-phase load 


Limitations of connection 


Very good from standpoint of tele- 
phone interference. All units must 
have same voltage ratio and be con- 
nected on same reulating tap or 
high circulating currenta may result 


Inefficient use of transformer capac- 
ity. Only 86% of 3-phase capacity 
available. Each transformer carries 
68% of power load. Place lighting 
transformer on leading phase. 


Primary faults may burn out motors 
without overcurrent protection on all 
phases. With units of unequal kva 
ratings. maximum safe output of 
bank is three times lowest rating 
Disabled unit renders bank inopera- 
tive. 


Best wve-delta connection. Open 
primary may burn out motors with- 
out overcurrent protection on all 
phases. Disabled unit renders bank 
inoperative if primary neutral is not 
available. 


Very susceptible to transformer burn 
out on primary faults. Acts as bal- 
ancing transformer for unbalanced 
primary. loading units and reducing 
available capacity or burning out. 


Very susceptible to transformer burn 
out on primary faults. 


Neutral must be solid and of low 
resistance. Some telephone interfer- 
ence from harmonics in generator 
wave, 


Connection is extremely hazardous 
May cause serious telephone inter- 
ference and transformer failures. 


4 


can be used if secondary lines are 
connected to wye-delia bank or siz- 


Balanced 3-phase load. Connection | 
Sac autotransformer. 


Large single-phase loads with small 
3-phase load. Do not use for 3-phase 
motors above 15 hp. Place single- 
phase welders on power leg. Neutra! 
must have same capacity as phase 
conductors. 


This is the most hazardous trans- 
former connection. May cause seri- 
ous transformer failures and tele- 
phone interference. 


Poor voltage regulation and ineffi- 
cient use of capacity. Only 86% of 
3-phase capacity available. Each 
unit carries 68% of power load. 
Place lichting transformer on lead- 
ing phase. 


All deita-connected secondaries hove 240v line to line; all wye-connected secondaries have 208v line to line. 
Both types have |20v from line to neutral. 
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BLADE FEATURES 


of DELTA-STAR’S 


“B-2K" Outdoor 
Disconnect SWITCH 


= 

This new “B-2K” has everything you could pés- 
sibly ask for in an outdoor disconnect switch 
excellent thermal characteristics; high electrical cdn- 
ductivity; a far more rigid blade construction; cam- 
stant high-pressure, long-lasting contacts; positiée, 
easy-operating blade pryout and lock assembly with 
large 3-inch hook ring. 


BLADE CONSTRUCTION assures accurate come 
tact alignment. The hard drawn tubular copper blade 
is split and flared at the hinge end which gives it great 
transverse stability when open. There is no possibility 

of contact misalignment. Switches mounted above a 


cuit breakers, transformersorotherequipment arecl 


ERTS ee ee ee ic 


with accuracy and precision, even when it is nec 
sary for the operator to stand to the side of the switc 

A cast bronze insert is riveted inside the blade at t 
clip end to prevent distortion when slamming it closed, 
Operation is quick and easy in all types of weather. A 
slight pull on the hook ring is all that is necessary to 
break ice or corrosion accumulations. 

““B-2K”’ switches are available in single and double 
throw for upright and inverted mountings in current 
ratings of 600 and 1200 amperes and in voltages up to 


23kv, 600 ampere : 161 kv. 
“B-2K" Disconnect 


or 


Ppa 


ASK FOR PUBLICATION 5104 
WHEN YOU WANT THE BEST IN HIGH VOLTAGE SWITCHING EQUIPMENT SPECIFY DELTA-STAR! 


DELTA-STAR ELECTRIC COMPAM 
JEDUE: ny Alt ie 
DIVISION OF H. K. PORTER COMPANY. INC. 
2437 Fulton Street + Chicago 12, IIlinois 
Se ye Be ae Of rIice8s 1 N ee ee we ee eg) ie Bs ee BS 7 ; 


ELECTRICAL WORLD © January 14, 1952 





Lights and Electric Eye Protect Cage 


Red blinker lights and a photoelec- 
tric grounding circuit 


40-kv dc glove-test cage built by 
Niagara Mohawk Power Corp that 
one operator can perform the tests 


Man OE 


have achieved 


such a great degree of safety in a 


inne 


AYES 


GLOVE-TESTING CAGE is made safe by photoelectric cells (arrows show five of six) which 
deenergize 40-ky de bus when beam is broken. Blinker lights (not shown) face cage entrance 
ond operate when bus is energized or set to be. Cage hos warning signs on all sides 


The 
protect 
other work 


without endangering himself. 
safety precautions further 
workmen engaged in 
around the cage. 

Blinker lights are in the same circuit 
with electrical interlocks for the high 
voltage bus controls. The lights are 
energized through a reset button which 
unlocks the electrical interlocks. Volt- 
age cannot be applied to the high volt- 
age bus until this reset button is 
pushed. This button, along with bus 
voltage controls and voltmeter, is lo- 
cated on a panel outside the cage. 
Blinker lights continue to operate after 
bus is energized. 

The photoelectric circuit guards the 
entrance to the cage when the bus is 
energized. If the light beam across 
the entrance is broken, the high volt- 
age bus is shorted to ground, a bell 
rings and the blinker lights go out. The 
electrical interlocks also lock out the 
bus voltage controls. When the cage 
was first completed, tests showed that 
a man entering the energized cage 
could not contact any portion of the 
high voltage bus before it was de- 
energized. 

In addition to these two safety pre- 
cautions, warning signs have been 
placed on all four sides of the wire 
screen surrounding the equipment. 


\ Dirt Loading Machine Cuts Construction Time 


Re | ‘ 
DIRT BUCKET dumps automatically ot the top of the elevator track. Homemade machine 


not only cuts size of construction crew required for the project but also speeds up process 
of getting materia! out of the excavation. As work progresses, extension legs may be added 


114 


Savings in cost, platform construc- 
tion and manpower have been effected 
by a dirt loading machine used by 
crews of the Electric Power Board, 
Chattanooga, Tenn. The machine con- 
sists of a loading bucket which rides 
on an elevator track. It was devised 
by Supt. E. Kelley from an old pipe- 
die cutting motor and stand, a hot 
water tank and assorted pipe. 

The loading bucket, cut from the 
end of a hot water tank, is 18 in. in 
diameter and 18 in. long. Two wheels 
on a frame on each side of the bucket 
carry it on the elevator track. The 
bucket loads 1/6 cu yd of dirt. 

The elevator track is a ladder-like 
structure consisting of four 1-in. pipes, 
two of which guide the bucket wheels 
and two of which are bottom support- 
ing rails. Guide rails are joined to 
the bottom rails by ¥2-in. rods welded 
between them. Lengths of 1-in. pipe 
are used to join opposite bottom rails 
together. They are welded to the 
bottom rails in a manner similar to 
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MPORTANT savings are realized from the very 
moment you install the new TESCO trans- 
former-loss compensator . . . as it provides an 
accurate means of measuring the energy and 
demands of high-voltage services at the low- 
voltage side of the transformers. 

Simply, the compensator adds to the regis- 
tration of the watthour meter an amount that 
is equal to the sum of the iron and copper losses 
of the transformer bank. It may be used with 
practically any type of watthour meter and... 
this is important . . . no changes are made in 
the meter itself, either structurally or in adjust- 
ments! It retains its integrity as a standard 
measuring unit. 

TESCO developed the compensator for use 
on customers’ installations where the contract 
provides for supplying and billing for energy 
and demand at distribution or transmission 
voltages. 

The compensator is produced in two- and 
three-element types for use with two-element 
or three-element meters on any type of circuit 

. is connected into the 5-ampere secondary 
circuit of the meter current transformers. . . 
and will carry 100% overload continuously! 
The compensator is rated 120/240 volts for 
direct connection to the low voltage supply, or 
to the secondaries of the meter potential 
transformers. 


FREE! Detailed, informa- 
tive 64-page booklet is yours 
for the asking! It explains 
fully the operation, 
installation, varied appli- 
cations, of TESCO Trans- 
former-Loss Compensators 
for Watthour and Varhour 
Meters! Contents further 
include Loss Calculations, 
Sample Calculations, Test 
Procedure, Unusual Con- 
ditions, etc. 


atth this new 


TRANSFORMER-LOSS 


COMPENSATOR 


Here are TESCO transformer-loss compen- 
sators on a two-element 6.6 KV 18,750 KVA 
metering installation with three transformer 
banks. Metering is compensated to the 66 KV 
dual service supply. Compensator and panel 
covers removed. 


The EASTERN SPECIALTY COMPANY 


PHILADELPHIA 40, PENNSYLVANIA 
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EXTRA Holding Power 


QUICKLY Installed 
COU Tami 


@ They speed up work and 
provide dependable anchor- 
age in new construction and 
maintenance. Quick and 
easy to install—made of 
tough rust-resistant mallea- 
ble iron—their holding power 
“tops”’ all others. Available 
two-way, three-way, four- 
way, and cone types. Write 
for facts. 


Exclusive 
Everstick 
nut housing. 
ee anchor 
iemly on 
red. Ne 
chance of 


rod slipping 
thry ancher. 


EVERSTICK ANCHOR CO. 


Manvtecturer of “THE ANCHOR OF MERIT"’ 


FAIRFIELD, IOWA 


| switchgear 


rungs on a ladder. The elevator track 
is comprised of a 12-ft and a 6-ft 
section, the shorter section being an 
extension for use when the excavation 
is deeper than 6 ft 

Pointed-rod inserts in the lower end 
of the longer section serve as con- 


nectors for the extension section. 


The driving source for the bucket 


is a portable power pipe threading 


Control transformer 
hvas required 
Iv 240/120v 


machine equipped with a 2-hp motor 
geared extremely low. This machine 
mounts on the bottom rails of the 
elevator track. A limit switch auto- 
matically cuts off the motor at the 
proper time for the bucket to com- 
plete its dumping operation. A small 
drum attached to the drive shaft ac- 
comodates the %-in. tiller rope used 
to lift the bucket. 


Additional units 


SIMPLE AUTOMATIC CONTROLS are set to turn on 500-w heaters when temperature inside 


switchgear cubicle drops to 80F. 


Controls will turn off heaters when temperature rises 


Prevent Condensation in Switchgear 


H. V. NYE 


Consulting Engineer 
Switchgear Section, Allis Chalmers 
Mfg Co 
Milwaukee 


An automatic heating control which 
prevents condensate from forming in 
housings during rapid 
changes of outdoor temperature and 
humidity has been developed. Except 


for unusual conditions, this system 
| gives reasonable protection to outdoor 
| installations. 


In the past, manually 
controlled space heaters were installed 


| to keep the inside air warmer than the 


outside air. However, the new system 

offers decided advantages over manual 

control and is economical as well. 
This new system utilizes space 


| heaters that are equipped with a ther- 


mostatic control. The unit maintains 
inside temperatures considerably high- 
er than outside temperatures, up to a 
cut off point of 90F. Above this point, 
heat is undesirable, as it adds to the 
heating of the switch, and may cause 
temperatures higher than those for 
which the switchgear was designed. 
The capacity of heaters used is de- 


termined by the size of the switchgear 
housing, but an overall average for 
standard housings is about 500-w. The 
heaters will be in use at low tempera- 
tures but never at high temperatures. 

The control system needs no atten- 
tion and is safe and economical to 
operate. Independent control for each 
housing is available so that protection 
is independent of load distribution 
among units. 


Spray Ash Hopper 
With Improved Nozzle 


PAUL HUTSON 
The Ohio Power Co 
Philo, Ohio 


An improved spray-nozzle head has 
been developed and applied to the 
retractable ash-hopper spray system 
used at the Philo plant. With the new 
head design, better deflection and dif- 
fusion of the water stream is obtained. 
Coverage can be adjusted to the size 
of the hopper by giving more or 
less curvature to the deflecting plate. 
Volume of water used can be adapted 
to the pressure by changing the size 
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nERE’s Woy SPEEDOMAX ownstruments | 


do a better load-telemetering job 


Today's growth of system load and system capacity places even greater premium on speed and 
accuracy of load dispatching. Quality of the dispatching job, however, depends to a considerable 
extent on the means used for telemetering load facts from all parts of the system to the system 
operator's office. Here are some of the reasons why major power systems have selected Speedomax 


Telemeters to do their data-gathering work: 


DESIGN FEATURES 

Response: Choice of impulse or continuous 
types, depending on speed required for the appli- 
cation. 

Accuracy: Reproduction of measurements is so 
faithful that transmitter and receiver charts are 
practically identical. 

Self Synchronizing: Transmitter and receiver 
automatically stay in step—can even operate from 
power sources at different frequencies. 

Simplified Testing: Built-in checking facilities 
permit test and calibration of channel without 
meter tests. 


LEEDS 


Jri. Ad ND46-58-461(4) 
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OPERATIONAL FEATURES 


Transmission Distance: Works with telephone, 
microwave or carrier channel, over any distance 
the channel can span. 


Retransmitting and Totalizing: Speedomax can 
be supplied to retransmit, to integrate, to add up 
area generation, net interchange, etc. 

Automatic Control: Speedomax Telemeters work 
directly with L&N Load-Frequency Control, and 
are engineered as an integral part of system control. 

For details, write to Leeds & Northrup Co., 
4938 Stenton Ave., Philadelphia 44, Pa. 


NORTHRUP 





POLE TOP SWITCHES 


NOZZLE HEAD of improved design pro- 
vides better deflection and diffusion of water 


spray used in ash hopper 


" | of the hole in the nozzle. 


AX 





Drop 40 miles of 69 kv lines with 
KPF Quick-Break pole top switch 


® perating engineers tell us KPF switches with Quick-Break attach- | § 


ent are the most outstanding air-break switch improvement in 25 
pars. Before development of this Quick-Break device, pole top 
itching of 69 kv circuits was limited to some 6 miles of line. Now, 
perating experience shows that 40 miles of 69 kv line can safely be 
Gropped with this equipment. 
| The secret of the KPF Quick-Break is a heavy-duty cat’s whisker 
hich whips free in a split second as the switch is opened. This 
s-hanism prevents establishment of an arc; thus critical arc length 
i‘. no problem. 
The KPF Quick-Break attachment is simply and ruggedly con- 
structed for low cost, long life and all-weather dependability. It is 
available for all KPF switches rated 15 to 69 kv. 


HERE'S HOW KPF 
QUICK-BREAK WORKS 





1, Spring rod winds to full 
tension as switch opens. 

2. Rod springs clear, break- 
ing contact ot high speed. 


Write for details of KPF 
Quick-Break attachment 
and low cost, long-last- 
ing, easy-to-install KPF 
Switches. 


PSPS SLES 


The spray-nozzle head is patterned 
after the atomizer used to create a 
dense fog over vegetable stands. It is 
quickly and inexpensively made from 
No. 18 gage stainless steel sheet 
formed in a die and tack welded to 
half of 6x™% in. extra strong nipple. 


Electric Hoists Speed 
Field Inspection 


Power Drives solved problem of 
inspecting 23-ton coil at Oklahoma 
Gas & Electric substation. Two chain 
pulley wheels on steel shafts and bear- 


| ing blocks mounted on channel irons 


were driven electrically, eliminating 


| need for two men working chain hoists 


| with four men standing by. Time 


KPF ELECTRIC COMPANY 
1624 E. Alpine Avenue « Stockton, California 
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| saved was slightly over 2 hr for each 
| operation of raising or lowering the 
| transformer coil. 
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Coolest spot on the line 


O-B COOLINE CLAMPS eliminate power losses that are associated 
with overheating of transmission line hardware. Their non-ferrous alloy 
is not subject to hysteresis and eddy current action. Therefore, yearly 
loss of power and resultant overheating are eliminated. 

Recovering these losses naturally means more saleable power avail- 
able at the meter. When considered for a period of only a few years, 
saving of these losses will more than pay the entire cost of the hardware. 

Investigate O-B Cooline hardware yourself. It fully pays out early 
in the life of the line and then goes on earning dividends. 
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INDUSTRIAL - arruications 


Good Lighting . . . Better Inspection . . . More Steel 


BETTER INSPECTION of defects in steel billets and slabs aided by 50 ft-c of combination 
3000 w mercury vapor and 1000 w incandescent units helps produce more steel. By connecting 
units to 440v, 3 phase (through necessary auxiliaries) wiring expense was minimized 


E. M. WENNER 


Duquesne Light Co 
Pittsburgh, Po 


Mercury vapor 3000 w units com- 
bined with 1000 w incandescent lights 
provide easier seeing conditions and 
better inspection in the scarfing area 
of the Jones & Laughlin Steel Corp., 
Pittsburgh, Pa. Any defects such as 
slivers, seams, cracks and tears are 
more quickly and efficiently removed 
from billets and slabs under the 50 
ft-c intensity of light provided. Fewer 
units were required due to the high 
efficiency of the large lamps. This also 
results in less maintenance. 

Wiring expense was minimized by 
connecting the lighting units to 440v, 
3 phase system through the necessary 
auxiliaries. The incandescent lights 
provide color correction and a means 
of re-establishing lighting instantly in 
the event of an interruption of service 
in the lighting system. After power is 
applied to mercury vapor lamps, there 
is some delay in the production of 
light. 


Air Conditioning Steps Up Hosiery Production 


PRODUCTION EFFICIENCY is increased and rejects are reduced by air conditioning hosiery 
mill, Automatically controlled temperature and humidity improve employee morale 


120 


L. ALBERTSON 


Application Engineer 
Philadelphia Electric Co 


Air conditioning raised hosiery pro- 
duction 15% during the first 7 mo 
it was installed at Ardmore Hosiery 
Mills, Andalusia, Pa. Machines re- 
require adjustments at less frequent 
intervals with controlled temperature 
and humidity. Hosiery is produced in 
uniform length because contraction 
and expansion of machine parts and 
knitting material are eliminated. 

Air conditioning in departments 
where seaming and inspection opera- 
tions are made, also prevents stuffy 
weather from causing let-ups in top 
production speed. Fewer rejects occur 
and employees have no tendency to 
take “days off,” after working in a 
comfortably cooled atmosphere. Knit- 
ting has 83 F temperature and 43% 
humidity. 
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You can find the 
EXACT FITTING 


The conductor fittings shown 
here can only suggest the wide 
variety. You'll find practically every 
good type, in a complete range of sizes. 


New connectors are constantly beifig 
added - - so when you need a special 
fitting for an unusual service, tell us about 
it. Most likely we have exactly what 
you want. 


Better design is a Penn-Union festute 
that you'll appreciate. For example, note 
the large gripping surfaces for wrenches, 
on the service connector shown in the 
upper left corner. When you use afty 
Penn-Union fitting, you ere sure that 
it is dependable - = mechanically ang 
electrically. ' 


Preferred by Leading Users, who have 

found that the “Penn-Union’’ mark on a 

, connector is their best guarantee of 
unfailing service. 


Sold by Leading Wholesalers 


PENN-UNION ELECTRIC CORP. 
ERIE, PA. 


Canada: Dominion Cutout Company, Ltd., 
250 Richmond St. West, Teronte 


PENN-UNION 
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Heat Lamp Banks Dry Soggy Football Fields 


As a result of a new use of heat 
lamps, wet grounds now can be less of 
a problem at football fields, baseball 
diamonds, and scenes of other athletic 
events. Several colleges and universi- 
ties plan to use them during the foot- 
ball season if the weather is 
operative. 

The intense infrared radiation from 
heat lamps presents a new opportunity 
for emergency drying of water-soaked 
patches of turf, according to Robert 
lr. Dorsey, G. E.'s sportslighting spe- 
cialist. 

The first major effort to dry out 
an athletic field reportedly took place 
at the University of 
Memorial Stadium 
Stanford-California game last No- 
vember 25. It had rained for ten con- 
secutive days in California, and the 
mud was ankle-deep in many places. 

After all other efforts to dry the 
field had failed, the banks of infrared 
heat lamps were tried. Two banks of 
lamps, each consisting of sixteen 500-w 
lamps in industrial-type units, were 
used. Drying areas of 30 sq ft at a 
time, the units were moved every 40 
min throughout the night before the 
game. By game time the field was in 
greatly improved playing condition. 

The success of this operation indi- 
cates the desirability of portable banks 
of heat lamps as part of the standard 
equipment of athletic field ground- 


unco- 


California's 
just before the 


INDUSTRIAL BRIEFS 


Bacteria Control of table syrup is ac- 
complished by bactericidal lamps at 
the Syrup Division of the Anheuser 
Busch Co. in New Orleans. § Air- 
borne bacteria are killed in the empty 
cans before they are filled with syrup. 
A continuous line of five 30-w Bacteri- 
cidal lamps are installed in reflectors 
mounted 3 in. above the tops of the 
empty cans on conveyor belt. Control 
of bacteria in voids between syrup 
level and tops of cans has proven so 
successful that an additional installa- 
tion is being made over newly extended 
conveyor line. J. M. Gensburger, In- 
dustrial Engineering & Utilization 
Dept, New Orleans Public Service Inc 


Molasses Heating with electric heating 
elements completely eliminated a fuel- 
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General Electric Co 


WET GROUNDS on football, baseball and other athletic fields can be dried with portable 


infrared lamp banks. 
at University of California stadium 


keepers. Rather than try to dry out 
an.entire field, it was found to be more 
practicable to confine the drying 
process to several of the worst mud 
holes on the football field or baseball 
diamond infield. Similar banks of in- 
frared lamps might be used to ad- 


fired boiler at the Sunshine Feed Mill, 
Nashville, Tenn., along with its at- 
tendant labor and fuel problems and 
fire hazards. It provides automatic 
control, complete safety, and assurance 
against overheating. Five electric 
heating elements totaling 20 kw heat 
city water which is circulated through 
pipe coils in the 4-ft diam by 4-ft high 
molasses tank previously used for the 
fuel-fired steam heating. Molasses 
flows thru tank at 3 gpm and is heated 
to 80F. Hugh S. Evans, Jr, Power 
Sales Dept., Nashville Electric Service. 


TV Studio Lighting with fluorescent 
lamps improves video signal and pro- 
vides better studio working conditions 
for performers at WBAL-TV studio, 
Baltimore, Md. Lighting and air con- 
ditioning loads were reduced. Warm- 
tone 75 w, 8 ft slimline lamps were 
selected for adequate color quality and 


Picture shows one of the two lamp banks used for drying soggy turf 


vantage for the drying of tennis courts, 
race tracks, and other outdoor areas. 

In addition to their use in the dry- 
ing of athletic fields, banks of heat 
lamps can be used during cold weather 
in keeping players on the bench warm 
and comfortable. 


lighting levels. Studies showed that 
200 Im per sq ft was adequate for 
5655 camera pickup tube stopped 
down to F 5.6. Installation was engi- 
neered with cooperation of Sylvania 
Electric Products Inc. to determine 
most desirable color light quality for 
matching response of human eye and 
TV camera pickup. 


Conveyor Belt Heating by two 275 w 
infrared lamps eliminates clay sticking 
and improves accuracy of automatic 
cutting machine at Fairfield Brick Co., 
Zoarville, Ohio. Errors in cutting are 
fewer and scrap returned to brick 
machine is reduced. High production 
is assured. Clay column travel is 
measured by means of a circular wheel 
riding on the belt which conveys the 
clay column thru the cutter. G. W. 
Craiglow, Industrial Power Engineer, 
The Ohio Power Co., Canton, Ohio. 
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SQuars D FEED-IM puct. *" 
is the most efficient Wey to transmit large 
amounts of power- It provides the lowest know? 
voltage drop—only 1.8 volts pet 1000 amperes 
per 100 feet. 
Exclusive 
—permits 4 tot 
cluding enclosure. 
high resistance to heavy 


SQUARE D PLUG-IN puct 


provides flexible powet distribution for branch 
i be rearranged quickly 

s can be at- 

tached at frequ length 
of the duct, providing power where it’s 0 , 


when it's needed. 
Ri Ly FEATURES PROVE Py! MTs 





design requires no ventilation 
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Chance Anchors 
meet every guying need 


Anchoring costs represent only a small part of the 
cost of line construction . . . but a very important 
port. It can mean the difference between straight, 
sturdy lines that stand up under storm and extra load 
conditions or lines that sag or collapse under strain. 


... So it pays to select the anchor best suited to the 

soil and guying condition. You can do this with the 

Chance line. Whether soil is sandy, clay, tocky, 

loam, swamp or solid rock; whether guying space 

is limited or unlimited; whether the line is light dis- 

CHANCE ' tribution or heavy transmission, there's a Chance 


8 WAY Anchor that will do the job just as it should be done. 
EXPANDING 


a ar 


t 
+ 


SWAMP SCREW NEVER-CREEP STEEL CONE STEEL SCREW 


Li nstruction Toois 
help you build better 
lines... save labor 


Anchoring efficiency depends a lot on how 
your anchors are installed. Hole sizes need to 
be exact for greatest holding power. The ad- 
justable auger helps you bore them right. 
Proper expanding requires the right kind of 
expanding bar. Chance Line Construction 
Tools help crews do better anchoring and 
simplify pole setting operations. Consult your 
Chance Catalog. Order from your regular 
supplier 
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HOME MADE CUTTER prepares vegetables for stock feed 


Vegetable Feed Cutter Saves Labor 


Vegetables make good stock feed— 
beets, pumpkins, government-subsi- 
dized potatoes—but animals may 
choke on them it they are not cut up. 
But it is pretty expensive feed if the 
cutting has to be done manually; labor 
cost much too high. Clem Miller, a 


R. T. JONES 


Farm Service Manager 
Pennsylvania Power & Light Co 


farmer in the service territory of the 
Pennsylvania Power & Light Co, tried 
several devices, including a hammer 


The Lady Chooses a Dishwasher 


MAKING HER SELECTION in McCall's Test Rooms, Mrs. Homer Evans of Villanova, Po., 
picked a dishwasher as the appliance she wanted most. Her husband took first place in 
a prize contest of McCall’s Magazine 
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--Height to be 
determined 
by owner 


Front View 


mill, for the preparation of such feeds, 
but results were not satisfactory. 

He and his son, Lee, made the ma- 
chine illustrated. They built it out of 
an old lawn mower parts. It works 
perfectly, and fast, making vegetables 
a really economical feed. 


Let’s Look At 
The “10,000 Kwhr Home” 


Whether it’s $108 billion or $54 
billion, it’s still Big with a capital “B”. 
That’s how Will T. Clark, residential 
sales manager, Cleveland Electric Il- 
luminating Co, presented the appli- 
ance market potential of the “10,000 
kwhr home” at the recent conference 
of the International Association of 
Electrical Leagues at New Orleans. 

At the end of 1950 there were 39,- 
000,044 residential and farm meters 
in the United States. Any one of 
these customers who buys the equip- 
ment necessary to make him a 10,000- 
kwhr user will spend at 1950 prices 
$2,787.50. That is a lot of money. 
This means that if we sell to every 
residential and farm customer in the 
United States the equipment necessary 
to make each of them a 10,000 kwhr 
user, we are talking about a volume 
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Penta * has a superior performance 
record of 15 years of protecting wood 
from termites and rot. 


PENTA is an approved wood preserva- 
tive and is a standard of the American 


Wood Preservers Association. 


Penta chlorophenol is a chemical of 
constant, uniform effectiveness. 


Penta is clean . . . will not leach. 


* Penta is a popular abbreviation of the 
name of the chemical, pentachlorophenol. 


THE DOW CHEMICAL COMPANY 
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Write for Dow's free booklet,” Pointers on Penta 


The Dew Chemica! Compeny 
Dept. PE-188 
Midiend, Michigen 
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of over $108 billion. That is big busi- 
ness in anybody's league and war- 
rants big thinking all the way down 
the line from manufacturer to retailer. 

We may never sell all of these cus- 
tomers enough equipment to make 
them 10,000 kwhr users. But we 
should at least sell 50% of them. So 
divide our potential of $108 billion in 
half and we still have a $54 billion 
business. 

It may take us 20 years to reach 
this objective. That is a $2% billion 
annual volume from new appliances 
alone. Once we reach our 10,000 
kwhr goal for half of our customers, 
new and replacement sales can easily 
amount to $7% billion per year. 

These estimates do not include any- 
thing for the equipment that will go 
into new homes during this selling 
period. Neither does it include the 
cost for electrical energy. 


Blankets Go South 


Production of General Electric 
automatic blankets will be transferred 
to Asheboro, N. C., early this year. 
The company took over a 132,000- 
sq ft factory that was formerly oc- 
cupied by the National Chair Mfg Co. 
Upwards of 300 persons will be em- 
ployed in the new plant. 


To Up the Low User 


“Operation Power” a drive aimed 
at low-use customers of Florida Power 
Corp, was launched at the utility's 
recent operations and sales confer- 
ence. Over 150 division and district 
managers, engineers, and commercial 
and residential sales representatives 
of FPC and its subsidiary, Georgia 
Power & Light Co, attended the three- 
day conference. 

In explaining “Operation Power” 
C. W. Ailstock, director of residential 
development told the group that it 
was a drive to educate low-use cus- 
tomers on the benefits of complete 
electrical living. 

“Many low-use customers are finan- 
cially able to afford additional appli- 
ances or lighting equipment. They 
just do not know what electric service 
will do for them. So we must SEE 

TELL ’EM 
SELL 'EM,” Ailstock said. “Out of 
our 150,000 customers in the Florida- 
Georgia system, there are 26,000 us- 
ing less than 50 kwhr per month. If 
their consumption is increased only 


5 kwhr, or 25¢, it would mean $78,- 
000 in additional revenue, and at 
practically no expense for line work 
and transformers.” 


Control Makes Sure 
Flower Bulb Pests Die 


Daffodils grown as a crop by many 
farmers in the Puyallup Valley of 
Western Washington spring from bulbs 
which are subject to wire worms, 
nematodes, bulb scale mites and the 
bulb fiy. All these pests can be killed 
by “cooking” the bulbs for three hours 
in a formaldehyde solution but the 
temperature must be held exactly at 
110 deg. At 109 deg, the treatment is 
ineffectual; at 111 deg, the bulb is 


ACCURATE to one fifth of a degree, special 
thermostats and solenoid valve hold bulb 
cooking solution at exact temperature 


damaged. Puget Sound Power & Light 
Co solved the problem by using a 
special thermostat built to its specifica- 
tions and accurate to one fifth of a 
degree, plus a system of controls that 
removes manual operation and guess- 
work. A solenoid valve automatically 
injects steam when the thermostat 
calls for it while a propeller circulates 
the water uniformly. Should the tem- 
perature vary one degree, an alarm 
sounds. Electric hoists lower and 
raise the stack of crates into the cook- 
ing tank, which holds ten tons of 
bulbs in 400 50-Ib flats. 


Aluminum Lamp Bases 

The familiar yellow brass lamp bulb 
base is on its way to extinction in the 
view of the General Electric Lamp 


ELECTRICAL WORLD @ January 14, 1952 


Division. This opinion was expressed 
in GE’s recent announcement that it 
is now using aluminum bases in a large 
part of its lamp production. The first 
aim of the change was conservation of 
copper and zinc, but the merits of 
aluminum in this use, once the prob- 
lems it presented were solved, will 
probably prevent return to brass. 


Chicago TV, Over Million 


Chicago has now passed the one 
million mark in number of television 
sets installed and in use, according to 
the Electric Association of the city. 
A survey to keep track of television 
sales in the 50-mile metropolitan area 
was commenced in 1948. In that year 
there were only 11,512 sets. By 
January, 1949, the number had in-# 
creased to 89,156. The period of” 
greatest growth was from 353,895 sets” 
in January, 1950 to 815,471 sets in) 
January, 1951. Since then the number” 
of sets has risen steadily, but some 
what less spectacularly, to today’s’ 
present figure of over a million. : 
Grips the Lamp Shade 


Claimed as a new concept in tor- 
chere lamp shades the “Vise-Grip” 
shade recently announced by Corning 
Glass Works features a tough, light- 
weight steel neck which makes the | 
shade an integral part of the lamp — 
itself. The lamp can be inverted and 
the grip of the steel springs in the 
neck will hold the shade in place. The 
steel neck also permits use of rugged } 
pressed glass without excessive weight, 
which means less edge chipping and * 
lower handling losses. The shade and 
steel neck are mechanically assembled 
in one piece at the factory. 


Frozen Moose Meat 


The salesman who sells refrigerators 
to Eskimos is a piker compared to 
H. A. Faroe, proprietor of the North- 
ern Supply Co of Anchorage, Alaska. 
He sells food freezers, and lots of 
them, in a place where winter tem- 
peratures drop to 60 degrees below 
zero. Now on a combined business and 
pleasure trip, Mr. Faroe told General 
Electric officials in Bridgeport that he 
had sold six of the company’s 1 1-cu ft 
freezers just a day or two before his 
departure. They are in big demand 
for the storage of moose meat. 
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NEW EQUIPMENT 


Single-Phase 32-Step 
Voltage Regulator 


A new single-phase, 32-step voltage 
regulator, designated the ML32 now 
supersedes the General Electric eight- 
step ML8. Regulator offers 10% raise 
and 10% lower regulation in 32, five- 
eighth percent steps. 

The ML32 is available in voltage 
classes of 2500, 5000, and 7620 volts, 
with insulation levels designed for cor- 
responding “Y” voltages. 

A modified, rapid switching process 
incorporated in the regulator report- 
edly gives it maximum contact life. 

Controls on this new regulator are 
designed to meet ASA Class I accur- 
acy standards, and are assembled on a 
new, neatly arranged control panel, 
essentially the same as those used on 
large power transformers with load 
ratio control. A new magnetic posi- 
tion indicator provides easy reading 
from the ground. 

General Electric Co, Schenectady 5, 
N. Y. 


Protective Headgear 


Consumers Power Co, Jackson, 
Mich. is now using laminated plastic 
protective hats for pole-top, surface, 
and underground line crews 

Hat is stated to have high insula- 
tion properties which provides protec- 
tion in case of accidental contact with 
high voltage conductors. High me- 
chanical strength is protection against 
falling objects 

The hat is designed to withstand 
severe impact, and a webbing cradle 
is built in to distribute the force of the 
impact over a large area, thus offering 
additional protection to the wearers 
head and neck. The smoothly rounded 
crown causes falling objects to glance 
off. The hats are light in weight and 
are easily adjusted to various head 
sizes. For winter wear, a warm cloth 
liner can be quickly inserted in the hat 

Company's safety hat program, 
started about a year ago, has been arene 
widely accepted by line crews. Ex Pole 
perience has proven its worth : 1 
Mine Safety Appliances Co, Pittsburgh | ' 

8, Pa. 
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whether it’s straight line or corner construction ... 
it calls for HUBBARD INSULATOR PINS 


Hubbard Wide Base Clamp Pins, Nos. 24320 and 
4320 for angle or corner construction, are forged 
from new hot-rolled open-hearth steel. The broad 
bases of these pins present a large area to the arm, 
reducing “burning” and cutting into the wood to a 
minimum. The four lugs prevent the pin from turn- 
ing on the arm. They are available in Carriage Bolt 
and U-Strap ty 
Plate are included with the'No. 24320 style. 
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s as illustrated. Carriage Bolts and 


Hubbard Angle Type Cross Arm Corner Pins, No. 
4309 style, are made from certified malleable iron for 
use on 4 by 5-inch cross arms. The back of the pin 
(the portion farthest from the bolt) is placed to the 
inside of the angle of the line, providing a leverage 
which offers maximum resistance to corner loading. 
They come with 1 and 1%-inch lead threads and for 
1%-inch thimbles. Mounting Bolt, % by 6-inch, with 
washer, nut and lock nut is included. 





WHEN IS 
A ROAD 
MORE 
THAN A 
ROAD? 


The new and revolutionary New Jersey Turnpike, shoot- 
ing from the top to the bottom of New Jersey, is more 
than a road —it is one of the safest, most modern super 
highways ever built. in addition, the New Jersey Turnpike 
is a vital link in our defense strategy providing a non- 
stop avenue for the shipment of defense material. 

It is more than a road in another sense too! Those who 
built it in record time had more to think about than just 
laying cement and macadam. Involved also were seven- 
teen modern toll booths, fifteen restaurants and gas 
stations, five radio buildings, six maintenance buildings 
and five auxilliary buildings. 

For such a highway, the specifications were rigid! The 
electrical raceway, for instance, had to be of the highest 
quality—and it had to be delivered on time. 

Triangle, realizing the importance of the project, rolled 
up its sleeves. One electrical contractor said, “If it hadn't 
been for Triangle deliveries, we never could have com- 
pleted our job on time. They broke their backs to get the 
stuff to us.’ 

That pretty well typifies Triangle. If it can be done, they'll 
do it. 

Chances are, you don't build roads. But if you have any- 
thing to do with the selection or installation of conduit in 
anything from bungalows to Atom Bomb plants, it will 
pay you fo specify Triangle. It is hot-dipped galvanized 
and non-flaking. Of course, it conforms to Federal Spe- 
cification. For top quality you can’t do better. 


Toll Booth No. |, just north of the Delaware Memorial Bridge—Motorists may streak north 
from here at speeds up to 60 miles per hour. Most northerly point is George Washington Bridge, 
the gateway to New England. Other major exits: Bordentown, New Brunswick, Elizabeth, 
Newark, Holland Tunnel and Lincoln Tunnel to New York. 


In addition to the road-bed itself, there ore 263 other structures including 5 major bridges, 


26 miner bridges, 194 under and over posses. There are no bill-boards. Restaurants and gas 
stations are of Uniform design. 
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<A TRIANGLE EXTRA, the electrical contractors liked. 
George E. Scholes, right, Vice-President, Emerson-Garden Electric 
Co., New York and Elizabeth, N. J., examines one of the end caps 
which protects the threads of each piece of Triangle Conduit during 
shipment and delivery to the job.’’Very worth while,” Mr. Scholes 
said about the caps. Protecting the threads like that saves us from 
cutting and re-threading if the original threads get banged up.” 
With him is Joseph A. Korn, Project Supervisor (Electrical) and Emil 
Fackler, Triangle representative. Major part of electrical work was 
joint project of Emerson-Garden Electric Co. and Lightning Electric 
Service Co., Newark, N. J. 

Toll booth in background is one of seventeen. Each needed 
intricate raceways to help operate its fool-proof system of record- 
ing passage of each car or truck. 


The restaurant's cash register will go here. This picture was 
taken as if looking through the front door into one of the ultra- 
modern restaurants. Above the conduit in the foreground will be the 
foyer and the cash register. To the right will be the main dining 
room and to the left, a long ice cream and quick-lunch counter. The 
greatest percentage of the conduit used on the New Jersey Turn- 
pike was Triangle’s hot-dipped galvanized conduit. It was easy to 
work with. In over one thousand 90° bends on two inch 
conduit, for instance, there was not a single piece that 
flattened or failed in any way. 


>» Triangle Conduit for one of the restaurants. Over 120,000 
feet of Triangle Conduit was used underground and in the various 
buildings along the route. In this picture, lengths of four inch con- 
duit are put in place preparatory to pulling in cable and laying the 
transformer mat. 

Each length of this conduit stretches underground and under 
the highway where it meets local utility lines. There are seventeen: 
of these combination restaurants and gas stations, each of —_— 
utilizes Triangle Conduit. 


OVER 99% OF THE CONDUIT USED 
IN CONNECTION WITH THE NEW JERSEY TURNPIKE 
was TRIANGLE hot-dipped galvanized! 


THE TRADE MARE 


CONDUIT & CABLE abies NC. 


NEW BRUNSW K NEW JER 
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|PROTECTING 


‘flammable, 
| oil-filled 


TRANSFORMERS 


with time-tested, 
rapid extinguishing 


In case after case, where Grinnell 
MULSIFYRE has been on guard, haz- 
ardous oil fires have been effectively 
controlled — damage limited. For 
example... 


> @ On August 2, 1944, a fault occurred 


on the 26 KV ring bus at a substation of 
the Public Service Electric & Gas Co., 
Harrison, New Jersey. Following the 
tripout, the operator noticed the end 
bay, where the transformer was located, 
to be ablaze. He immediately activated 
the electrical control operating the 
Grinnell MULSIFYRE System, deluging 
the transformer banks with water spray 
and extinguishing the fire. 


@ At a substation of the Omaha Pub- 
lice Power District, Omaha, Nebraska, 
two 25-year-old three phase 6250 KVA 
13.2-2.3 KV water-cooled indoor type 
transformers were protected by a 
MULSIFYRE System automatically ac- 
tuated by Quartzoid Pilot Sprinklers. 
On August 30, 1944 a minor explosion 
occurred, setting the transformer afire. 
The Grinnell MULSIFYRE System went 
into operation immediately, and there 
was no fire damage. 


GRINNELL 


EMULSION-EXTINGUISHMENT 


} 
@ In 1948, a lightly built wooden saw- 
ing shed was erected by the Singer Man- | 
ufacturing Company, Bridgeport, Con- | 
necticut, adjacent to a bank of three 
500 KVA transformers. A fire started in 


f the shed, apparently when a carelessly 


discarded cigarette or match, ignited 
sawdust, amd quickly burned’ through 
the roof. The MULSIFYRE System op- 
erated over the exposed transformers, 
preventing damage to them. 


Stop future trouble and expense. Get 
complete facts now on reliable Grinnell 
emulsion-forming spray systems. Write 
Grinnell Company, Inc., Providence, 
R. L. Branch offices in principal cities. 


OF OIL FIRES 


Expanding Anchor 


Line Material has redesigned its 
expanding anchor to offer several 
improvements. 

Holding power has been increased 
by larger sliding plates which have an 
expanded area 10% to 15% greater 
than the old design. 

Tamping to the expanded position 
has been made easier by a new hinge 
arrangement at the point where 
spreader arm attaches to sliding plate. 
Spreader arm of anchor is heavier and 
stronger. 

Line Material Co, Milwaukee 1, Wis. 


Ammeter Shunts 


New shunts, all 50 millivolts, cover 
the range from 30 amps to 1200 amps. 
Terminals are of ample size with large 
flat surfaces for heat dissipation. 

Shunts are mounted on bakelite 
blocks for insulation to 1500 volts. 
Shunt leaf material is manganim. 
Assembly Products Inc, Chagrin Falls, 
Ohio 


Photocopier 


The new Auto-Stat enables anyone 
to produce clear, black and white 
photo-exact copies almost instantly. 


| No developing is required. 


Unit reportedly occupies no more 


| space than a typewriter, and approxi- 
| mately 100 Auto-Stat copies can be 


made in an hour. 
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Machine measures 21-in. long x 8- 
in. wide x S-in. high and operates with 
an ac motor. Dc motor drive available 
at slight extra cost. 

The American Photocopy Equipment 
Co, 2849 No Clark St, Chicago 14, 
ii. 


Linemen’s Climbers 


The redesigned linemen’s climbers 
provide added safety, greater comfort 
and longer service. 

Shanks and gaffs are stated to be 
provided with uniform stress distribu- 
tion by use of special heat treatment. 
Gaffs are surface hardened by Pack- 
Carburization method. 

Climbers are examined by “black 
light” after immersion in light oil con- 
taining fluorescent-dyed ferrous par- 
ticles. 

Mine Safety Appliances Co, Pittsburgh 
8, Pa. 


Elevated Runway Light 


A new medium intensity runway 
light (Type LD) for use as day and 
night markers of non-instrument run- 
ways, landing strips and taxiways of 
all classes of airports is now available. 


Mounting assemblies are of three | 
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linemen vote for clean, 
certain Penta protection 


When linemen go to the 


they cast a rousing vote 
Pe PENT A. They Leet 
from their own experience 
that PENTA-treated poles 
are clean . . . easy on their 
clothes and body. They also 
know these poles are sound 


cay and insect damage, 
Management votes for 
PENTA use they can 
absolutely depend on it to 
give poles long life and min- 
imum maintenance. That’s 
because PENTAchlorophe- 
nol js a powerful, stable and 


uniform wood preservative— 
gives measured and positive 


protection. It’s always the’ 


same! Penetrates deeply and 
won't evaporate or wash 
away. Doesn’t affect con- 
ductivity, creates no special 


Specify PENTA treatment 
for safeguarding your poles, 
cross-arms and other wood 
construction. It costs no 
more than other types of 
wood preservation. Write us 
for complete facts and the 
names of companies su 
ing PENTA-treated forest 
products, 


CHAPMAN CHEMICAL COMPANY 
Dermon Building, Memphis 3, Tenn. 
333 N. Michigan Ave., Chicego |, ill. 


er 


Penta Preservative 


it's Clean! It’s Certain! 
Conforming to A. W. P. A. Specifications P8-49 and P9-49 


- aaa 
ee ee ee 
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Single or double fan instal- 
lations with automatic con- 
trols. Double operates on 
single furnoce, or serves 
two. On single furnoce 
either fan can operate vp 
to 70 percent capacity; 
other fan then cuts in auto- 
motically. 


TYPE | TYPE 1A 


You eliminate fluctuations or losses in draft efficiency by 
the use of Prat-Daniel Stacks. P-D Fan Stacks coordinate 
the relationship of fans, breeching and stacks to provide 
and maintain maximum efficiency. 


Thousands of P-D Fan Stacks in long operation have 
} proved their superior reliability over induced-draft fans 
} and stacks purchased separately. Easily applied to any f} 
installation, they provide highly efficient draft for the load n 
} conditions of your power plant. hb 
Our project engineers provide expert assistance on any Bs 
problems of draft production and control. Call them on  pype 24 


current problems or planned installations. Write for Catalog 
No. 200. 


UNIT RESPONSIBILITY 


Prat-Daniel, through its sales and project engineers, 
The Thermix Corp., offer a complete complement for 
handling the air gas stream shown at left; 1. Forced 
Draft Fans, 2. Air Pre-heaters, 3. Tubular Dust Col- 
lectors, 4. Induced Draft Fans and 5. Fan Stacks. 
This unit responsibility, by a well-known firm, relieves 
the engineer of the responsibility for one of the most 
important functions in a steam generating plant. 


Sales and Project Engineers TYPE 3 


THE THERMIX CORPORATION 


GREENWICH, CONN, 
Canadian Affiliates: T. C. CHOWN, LTD. 
1440 St. Catherine St., W., Montreal 25, Quebec 
50 Abell St., Toronto 3, Ontario 


Designers and Manufacturers 


PRAT-DANIEL CORPORATION 


SOUTH NORWALK, CONN 


j 
i 


——neestli c A ie 


types, base mounted, column mounted 
for separate burial transformer, and 
column mounted for integral mount- 
ing transformer. 

Feature is two V-notches which per- 
mit daytime alignment of fixture. Light 
uses 30 or 45-w lamp either from a 
series or multiple 600-v circuit or a 
3000-v series circuit. 

Westinghouse Electric Corp, Box 
2099, Pittsburgh 30, Pa. 


Atomic Battery 


The Ohmart Corporation of Cincin- 
nati, has announced the discovery of 
an entirely new process of generating 
electrical current—directly from radio- 
activity—and the adaption of this phe- 
nomenon to a new line of nuclear 
radiation measuring instruments. 
Although this phenomenon has re- 
portedly produced enough current to 
run a small “gnat power” motor, the 
manufacturer feels that for the present 
practical applications will be limited 
to instruments, where it is desirable to 
have radioactivity generate a small 
current for measurement purposes. 


Quick Make and 
Break Thermostat 


A quick make and break bimetal 
disc thermostat for defrost control and 
cycle termination where moisture 
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the truth about 
Dow Corning 
Silicones... 


Bere ae ca anaes 


. is more fantastic than the patter of the 
pitchman or the spiel of the barkers that 
doubled in advertising and sales 


a generation ago. For example 


DOW CORNING, SILICONE EXPOSITION 


now scheduled for 


CLEVELAND 
DETROIT 
PHILADELPHIA 
NEW YORK 
BOSTON 
PITTSBURGH 
CHICAGO 
WICHITA 
FORT WORTH 
LOS ANGELES 


eeeere ¢ oR 


® Silicone (Class H) electrical insulation makes motors 
and other kinds of electrical equipment last 10 times 
as long as they ever did before. 


These same insulating materials are used to 
double the power per pound ratio in electric machines. 
Silastic,* the Dow Corning silicone rubber is used to seal 


hot air at 600°F., hot oil at 350-400°F., limit switches and 
bomb bay doors at — 100°F. 


LL LLL LALO OTST ve 


If you want to know more 


Dow Corning Silicone oils and greases 
make permanent lubrication a practical reality. 


out this Exposition 
write for complete infor- 
mation including our new 
32-page book which 
answers in simple words 
and pictures, the $64 
question ‘What's a 
Silicone?” Address De- 
partment AY-13 


To many engineers and executives, such silicone facts 

as these still sound too good to be true. That’s why 

we have built and assembled 16,000 pounds of 

demonstration units and typical applications to 

prove that our silicone products will do all that we 

claim for them. This is the first comprehensive 

Silicone Exposition ever assembled. Previewed 

in Washington, D. C. during the week of ATLANTA 
October 22nd, this exhibit will be given HI 
private showings in major industrial eee iia Sel 


centers across the country. soe: i it I ' i R N | N if Dek, amiaainankiele 


vos ances ANTAL AIL La 


DOW CORNING CORPORATION MIDLAND, MICHIGAN 


NEW YORK 


DOW CORNING 
CORPORATION 
Midlond, Michigan 


eeeeee 
eoevoeveve eee eee © © Cute 


WASHINGTON, D. C. 
tn CANADA: Fiberglas Canada, Lid., Toronto © In GREAT BRITAIN: Midland Silicones, itd., London 
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beads are a problem has been de- 

14 Na veloped by Stevens Mfg. Co. 
emem re A feature ts an electrically inde- 
pendent bimetal thermal element 


which eliminates artificial cycling. 
Units are molded in neoprene en- 


closures for moisture protection. 
Thermostats are rated at 15 amp 

at 115 v. and 10 amp at 230 v. 

Stevens Mfg Co, Inc, 69 So Walnut 


St, Mansfield, Ohio 


is the only preservative 
that has kept wood 
sound and serviceable 
under severe conditions — 
for more than 30 years Base Light 


The Enco Miti-Mite No. 250 holds 
up to a 100-w standard incandescent 
bulb and attaches magnetically with a 


cial creosote proves this statement 100-Ib pull to curved or flat surfaces. 


Unit consists of light, ball and 


with service records ! socket assembly and magnetic base 


holder 


g Enco Mfg Co, 4524 W Fullerton Ave, 
You can count on Koppers for creosote. With 18 Chicago 39, Ti. 


creosote-producing and storage plants, Koppers 
can take care of your requirements. We'd like to 
give you our quotation when you're in the market 
for creosote. Get in touch with us. 


| 
| 


woe 


DISTRICT OFFICES: 
Woodward, Alabama Birmingham 8-1611 
Chicago, Ill., 122 S. Michigan Ave. Webster 9-2400 
New York, N. Y., 350 Fifth Ave Longacre 4-1130 
Boston, Mass., 250 Stuart St. Liberty 2-6525 
Los Angeles, Calif.,729 E. Gage Ave Adams 3-623] 
Pittsburgh, Pa., Koppers Bidg Atlantic 1-6240 


KOPPERS COMPANY, INC., PITTSBURGH 19, PA. 


Standard Spe Splicing Tools 


Iwo compact hand Hytools have 
been designed to install Hysplices for 
a wide range of conductors used in 
overhead lines. 

The new Burndy Hytools MD2-10 

& MD2-12 are crimp type. 
ormance-Proved \ ot x The MD2-10 is shipped with crimp- 
ing grooves in position to install Hy- 
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How to handle all types of 
wiring and installation jobs 


in strict accordance with the 
1951 National Electrical Code 


Her: is the electrical contractor's job book completely reviséd to conform with 
the 1951 Code requirements and planned to enable electricians to understand 
and do work in accordance with the National Electrical Code. In Abbott’s Handbook, you 
will find explanations of the rules and measurements for the various types of jobs—what 
they mean—-how to apply them. With it, you can refer to any point about a wiring or 
installation job by means of the key on the cover and flyleaf—and have the full as- 
surance that no rule which relates to the subject has been overlooked, Wherever a 
ruling in the Code lacks clarity. it is carefully reviewed and its practical application 
is explained. More involved Code paragraphs have 
been divided into short and simple rules; the order 
of some fiaragraphs and sections has been changed 
for easier reference; and many rules have been 
restated in simple language. Diagrams, sketches. 
and illustrations are used freely to help you under- 
stand the rules quickly and easily. 


NEW 7th ED.—ABBOTT’S 


NATIONAL ELECTRICAL 
OE ET Der ed 


Here is an unusually practical book, especially planned for 
quick reference use by busy, practical men. It gives rules and By 
requirements for all jobs in accordance with the latest National 
Electrical Code. All rules for % job are grouped in one place ARTHUR L. 
With this Handbook to help you, you cannot miss a single rule 


and you cannot fail to understand all the rules. It thoroughly ABBOT T 


covers definitions of the terms used in the Code and general 

requirements applying to all wiring systems. It includes everything 652 pages, 5x 712, 
0 i 4 ertaining ¢ : 
from special requirements pertaining to hazardous locations t semi-flexible binding, 


complete tables giving the full-load current, wire size, conduit . ; 
size, and branch fuse rating of various types of motors 441 illustrations, $6.00 


A tue end money saver All the tables of data Key to the Code 


; which must be referred to frequently by A few minutes attention 
All in all, this Handbook is one of the most unusual and helpful —4sers_ of the Code have been placed to- to the Key to the Code on 


electrical books published. It gives a wealth of information from oot & Soe Se © a oa the cover and flyleaf will 


the practical angle of getting jobs done according to legal require- — are tables = simplifi - applying give the reader a better 
ments, and saving time and money in avoiding false starts, errors, Shi ‘ordinary “types, sizes, ond suheas 8 idea <_— nena ane a 
and violations. At the same time, it provides a valuable general table for calculating voltage drop; etc tents than cou ~~ er 

f y ; : : tained by two hours’ study 
reference on many questions of materials, plans, wiring, and 


installation. of the Code itself. 
SEE THIS BOOK 10 DAYS FREE 


poor ana SE, 
McGraw-Hill Book Co., Inc. 
330 W. 42nd St., NYC 36, N. Y. 


Read this partial list of contents: 


/ y ri pliance 
approved types of electrical appliances Send me the New 7th Exition of Abbott's NATIONAL 


wiring % or : \ { ELECTRICAL CODE HANDBOOK for 10 days’ examina- 

i Sg trans WN WwW / | Po tion on approval. In 10 days I will remit $4.00, plus few 
. ’ : ° ormers = 5 ° f CLS PPR cents for very, or return book postpal (We pay for 
-installation require- 7 ’ ( SE] delivery if you remit with coupon: same return privilege 
ments for all types —grounding a) ; Y (PRINT 


| 

| 

| 

| 

| 

* j ! 
of wiring —overcurrent protec- % 2 : ; , | Name “ | 
| 

i 

| 

i 


-cable assemblies oo a ive S= f Address 
; —outside wiring f 5 cus 
-requirements apply- 


; —communication sys- 
ing to all raceways 


tems 
-outlet, switch, and elevators —— machine 
junction boxes tools 


Company 


Position EWw-i-14-52 
This offer applies to U. 8. onty 


ee ee a a se ee se ee ee ee ee oe of 
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General purpose transformers, 
600 volts and below; 1-15 
KVA inclusive, single or three 


1500 KVA, Type F Unit Substo- 


tien, 4800 V Delta 60 Cy, 3 O— 
120,/208Y, 4 wire 


ONE OF THE WORLD'S LARGEST 
MANUFACTURERS OF DRY TYPE 
TRANSFORMERS EXCLUSIVELY 
1 te 2,000 KVA up to 


15,000 Volts to meet 
Individval Requirements 


DISTRIBUTION 
GENERAL PURPOSE 
UNIT SUBSTATION 
PHASE CHANGING 
ELECTRIC FURNACE 
RECTIFIER 
WELDING 

MOTOR STARTING 
SPECIAL 


450 KVA, Type F Unit Substation, 
4160 V. Delta, 60 Cycles, 3 2— 


120/208Y, 4 wire. 


Oly 


Years of specialization in the dry type 
transformer field have resulted in a far 
superior product. Being ahead of the 
rest of the field is the natural result of 
continuous effort and research in un- 
covering new materials which are your 
constant assurance of maximum trans- 
former value. 

MARCUS DRY TYPE, 
AIR-COOLED TRANSFORMERS 
ARE SAFE —No explosion or fire 
hazards. No fire proof vaults. Class 
B and C heat proof insulations. 

ARE ECONOMICAL — Lower cost 
installation and operation, negligible 
maintenance. 
For the transformer that’s second to 
none, specify MARCUS 

oF 


Ds 


MARCUS 


POR alae 


Lie 
30 MONTGOMERY STREET 
HILLSIDE 5, NEW JERSEY 


splices on number 2-6/1 and number 
4-7/1 ACSR. Reversing the jaws pro- 
vides grooves for number 4-6/1 
ACSR. 

Hytool MD2-21 is shipped ready 
to install Hysplices on 8A and 6A 
Copperweld-Copper conductors. In 
the reverse position the jaws provide 
grooves for number 2-7/1 ACSR. 

Limit stops control crimp. 

Burndy Engineering Co, 107 Bruckner 
Bivd, New York 54, N. Y. 


Radiant Heating Control 


A new Mulvany air temperature and 
radiant heat control has been an- 
nounced. 

Model 5W may be used to control 
up to four 1000-w glassheat panels. 

Thermostat is different in that no 
relays or transformers are needed, 
line-voltage control being used. Ac- 
curacy of thermostat is claimed to 
assure maximum comfort with mini- 
mum power consumption. 
Continental Radiant Glass Heating 
Corp, 1 E 35 St, N. Y. C. 


Electrical Metallic Tubing 


A new plastic armored electrical 
metallic tubing for use in corrosive 
atmospheres has been announced. 

Dekoron conduit is made by an ex- 
trusion process, a .020-in. coating of 
vinyl or polyethylene plastic being ex- 
truded over standard electrical metallic 
tubing. 

Conduit is claimed to be unaffected 
by corrosive effects of moisture, salt 
air, acids, alkalies, oils and grease. 
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Twe ways te brighten « book ... and « bey! 


YOU'LL LIVE D4 A HOUSE Weetee Tee SUN fervER sets 


How to make these ads work for you 


HE General Electric lamp ads, above, all feature Light 
Conditioning. They have run in full color in big-cir- 
culation magazines like The Saturday Evening Post, Better 
Homes & Gardens and Ladies’ Home Journal. They are 
selling millions of home-makers—including many in your 
own service area—on the benefits of Light Conditioning. 


These advertisements, and the continuing series of 


Light Conditioning ads to follow, can help to improve 
lighting standards in your area—if you tie in with a Light 
Conditioning program of your own 

For full information on how to plan a Light Condi- 
tioning program, call your G-E lamp District Office, or 
write Lamp Division, General Electric Company, Nela 
Park, Cleveland 12, Ohio. 


GENERAL @ ELECTRIC 
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SAVE YOU 50% IN COST! 


y Wedge-Grip 


CONNECTORS 


SC-12K, SC-6 ond 
SC-4X hove extro 
reinforcing plote for 
additional threod 
strength 


On many connections 
where you have mode 


THEY'RE SOLDERLESS V CORRU- @ slow, bothersome 


GATIONS CLAMP WIRES SECURELY 
HAVE NO SEPARATE PARTS 
REQUIRE ONLY SCREWDRIVER, 
WRENCH OR PLIERS TO INSTALL! 


soldered splice or used 
more expensive con- 
mectors you can use 
“Wedge-Grips.” These 
handy ccnnectors help 
you stretch labor hours 
ond keep costs down 
Made of pure, high 
conductivity, hard 
drawn copper with 
bronze screws 


ae ELECTRICAL FITTINGS 
FOR WIRE end CABLE 


lanai cede! ae ls Mla 


in Line Construction and Maintenance 


ADJUSTABLE TO LONG OR SHORT POLES — 
THE EAGLE 4-WHEEL TELESCOPING POLE TRAILER 


Extend or shorten the wheel base of this heavy duty pole 
trailer, easily and quickly, by means of the telescoping center 
pole. Trails smoothly without “snaking” or “weaving.” 
Fully reinforced a big trailer that does a big job. Full 90° 
turn front dolly either direction 5th wheel type steer. 9 
tons capacity; over-all length extended, including tongue, 54 ft 
2 inches; telescoped 36 ft. 4 inches. Extended wheel base 40 ft. 
3 inches; telescoped wheel base 22 ft. 5 inches. Equipped with 
electric brakes on rear wheels. Send for complete information 
on Model 6450 — Eagle Telescoping Pole Trailer. 


| 
Oe ; EAGLE MANUFACTURING CO. 
Division of 
The Four Wheel Drive Avto Co. 
APPLETON, WISCONSIN the cor 


is 
Utility Bodies * Trailers * Pole Derricks “aeet 


Eagle 


tee and 


~ Tools and Accessories gitzintenance 
is engineered by ond 4 wsetul ref 


equipment 
for utility men expressly for their needs 


Standard compression type couplings 
and connectors, tape wrapped, are used 
at joints. 

Samuel Moore and Co, Mantua, Ohio 


MORE NEW PRODUCTS 
about which you should know 


Shallcross Mfg. Co, Collingdale, Pa. 
announces improved type galvano- 
meter system featuring lighter weight 
and simplified construction. Coil and 
mechanism are mounted on rod sup- 
ports. Units are available in four 
types having sensitivities per mm divi- 
sion of 4, 2, | and 0.5 microamps. 

. Mitchell Mfg Co, Chicago, Ill. 
reports two models of its Sovereign 
line are eight foot Slimline models 
offering long-term economy and high 
efficiency. Two T-12, 73w single pin 
lamps are used. Shielding angle is 45 
deg crosswise and 30 deg lengthwise 


Daniel Woodhead Co, 15 N Jeffer- 
son St, Chicago announces an all rub- 
ber locking plug cap and connector, 
Turnex, that is interchangeable with 
other standard locking caps and con- 
nectors. Features are heavy duty rub- 
ber cover, laminated phenolic inserts 
and heavy brass contacts. Made in 
10 amp-250v, and 15 amp-125v sizes. 

. The Dynakon Corp, 5509 Hough 
Ave, Cleveland 3, Ohio has developed 
a high strength plastic rod, Dynakon- 
F, with a dielectric strength of 325v 
per mil, arc resistance of 120 seconds 
and power factor of 4.24. Applica- 
tions include stand off insulators, ten- 
sion rods and structural members in 
corrosive atmospheres. 


General Electric Co, Bridgeport, 
Conn., has designed a moisture-resis- 
tant multi-control cable around an 
open weave, Neoprene-treated fiber- 
glass cloth. Fiberglass is claimed to 
improve crush resistance, deformation 
and moisture damage. Cable is suited 
for mining and machine control 
cables. . . . International Rectifier 
Corp, 6809 So Victoria Ave, Los 
Angeles 43, Calif. recently developed 
hermetically sealed selenium rectifiers 
designed for airborne applications. 
By series connecting, voltages up to 
250 kv have been obtained. Units 
can be operated in ambient tempera- 
tures to 100C, and can withstand 
100G’s acceleration. 
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ACCORDING TO CHAPTER 10, TABLE 1 
OF THE NATIONAL ELECTRIC CODE... TABLE OF CURRENT CARRYING CAPACITIES 


COPPER 
INSULATED WITH 
A.V.C.” 


Does the work of 
1.6 CM of Copper 
with type RH 


Type AVA 


Ambient Temperature 40°C - 104° F 
25 Ua ee BS Le | 


It’s the 


A.V.C. 
© USE SMALLER CABLE 


te sah? 
to carry the same ampere load, or - Sandwich” That 


carry a greater load with the same . Makes The Difference 
size cable. 


This Means You Save 4 Ways: 


OUTER FELTED ASBESTOS WALL 
SAVE ON CONDUIT 


because A.V.C. cable is smaller, or 
carry more current per conduit. 


VARNISHED CAMBRIC 


SAVE ON FITTINGS, 
bushings, couplings, terminators, 
“aa a, Fae INNER FELTED ASBESTOS WALL 


SAVE ON LABOR Ni 
because A.V.C. is lighter and This “sandwich” protects the 
smaller. You can pull it through varnished cambric. It enables 


: , A.V.C. to carry more current 
conduit easier, faster and cheaper. than cables vith conven- 


Write for booklet “Cut Current aa onet incutestone. 
Carrying Costs.” 


ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONN. 
the originators of A.V.C.® 
New York + Cleveland + it * Chicag 
New Orlea . 


Detroi o * Pittsburgh + St. Louis 
ms 6* «6Los Angeles Seattle + Oakland, California 
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AGE FENCE“ 


© AMERICA’S FIRST WIRE FENCE o@ 
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Sabotage y is a danger which calls for vigilance 
day and night. Property line vigilance is the job for Page Chain 
Link Fence, now as it has been for more than 60 years. Consult 
the nearby, long-experienced Page Fence engineering and erect- 
ing firm, which will submit cost estimates without obligation. Name 
and address will be sent with illustrated fence data on request. 


Write to PAGE FENCE ASSOCIATION in Monessen, Pa., 


Atlanta, Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, 
New York or San Francisco 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 


KEES Transformer Housing 
For 4 Transformers 


Bre 


2 CURRENT . . . 


2 POTENTIAL... 
No. 3624-14 


® Accommodates high insulation types © The two potential transformers rest on 
of GE & Westinghouse transformers. 
ratio 20 to 1, 2300-volt primary. shelf which slopes to front of housing 
gives added clearance. makes in- 


Mounting-bar which supports the two 
stalling and replacing easier. 


current transformers may be attached 


vertically or horizontally. @ Knockouts for insulator bushings are 


spaced to coordinate with current 
transformers mounted either in verti- 
cal or horizontal position. 


16-Gauge zinc-grip sheet steel. welded 
construction throughout. Doors hinged 
on both sides. with hold-backs and 
latch. 


Meter Test Blocks, Portable Handi-Lites 


Manufacturers of Meter Boxes, Pull Fuse Switches, 
6 Write Dept. EW-11 for Free Catalog 


“SINCE 18674" 


F. D. KEES MFG. CO. 


ieee: 


te a 


WHAT THEY’RE SAYING 
at industry meetings 


A Dual Economy 


James H. Jewell, vice president, West- 
inghouse Electric Corp before Pacific 
Coast Electric Association, Honolulu, 
r.. a. 


The electrical industry can meet the 
demands of a dual economy as well as 
the huge future growth forecast for 
the industry if it avoids complacency 
and realizes that service to the public 
is the keystone of the industry and its 
hope for prosperity. 

Since 1939 the electrical industry's 
share of the gross national product 
has risen from 2.04 to over 4.05 per 
cent. 

During this period electricity rates 
decreased 12% despite a rise of 210% 
in materials’ cost and a rise of 109% 
in labor. 

To aid the industry in meeting its 
future expansion, the engineering pro- 
fession must be sold to high school 
students. In addition a return to the 
aggressive type of sales program must 
be made, and public recognition must 
be sought. 


Rearmament Program 


Philip Reed, chairman of the board, 
General Electric Co before the Inter- 
national Conference of Manufacturers 


The U. S. is pushing the rearma- 
ment program too fast. The defense 
production program should be reduced 
or spread over an additional two to 
fovr years. 

The peak expenditure rate of 65 or 
more billion dollars in 1953 should be 
cut back to 50 to 55 billions. 

Corresponding re-phasing, accord- 
ing to individual needs and circum- 
stances should likewise be effected in 
the programs of the other NATO 
countries. 


Bureaucrats and Water 
Resources 


Walter G. White, chairman New 
Hampshire Water Resources Board 
before the New England Council 


The report of the President’s Water 
Policy Commission, the Cooke Re- 
port, is pregnant with public power. 
There is an insidious group in the 
federal government that wants all fu- 
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ture power developed, distributed and | 


controlled by the federal government. 

The New England-New York Inter 
Agency Committee is attempting to set 
up a Northeast public power grid to 
include everything from Niagara to 
Passamaquoddy. Evidence of this is 
in the recapture clause found in a fed- 
eral power license. 

The Cooke report recommends that 
no more private hydro sites be de- 


veloped, as they may interfere with | 
a master plan by some federal agency. 
The development of New Hamp- | 


shire streams is as extensive and prog- 
ressive as in any other part of the US. 
Yet the big bureaucrats want to study 
us as though we were a backward 
child. If the trend of the big bureau- 
crat is not arrested, we will find our- 
selves mooching handouts from Wash- 
ington. 


Electric Power Situation 


H. F. McPhail, director, Power Utili- 
zation Division, Bureau of Reclama- 
tion, before meeting of National Rural 
Electric Cooperative Association 


The capability of the Bureau of 
Reclamation’s power plants has now 
exceeded 4% million kw. This year’s 
energy production will approach 23 
million kwhr. The Bureau's trans- 
mission lines now total some 56,000 
miles. 

The Bureau now operates, beside 
Grand Coulee Powerplant which is 
the: largest in the world, some 22 
powerplants with 10 more under con- 
struction. 

People of this country have realized 
that electricity ‘s a.low cost servant, 
and have increased their use of it to 
such an extent that the demand is ex- 
ceeding the generating capacity. 

Ample power can be brought about 
by developing water resources in the 
West, and by increasing transmission 
capacity 

Colorado-Big Thompson project 
will soon make 125 mw of firm power 
available. In the Missouri Basin proj- 
ect, only 800 mw have been developed 
of a potential of 442 million kw. The 
Bureau is in charge of marketing this 
power, and is already building trans- 
mission lines to move this power. 

Hydro power should be pushed to 
meet our growing power demands, 
and fuel plants should be used only to 
supplement the hydro in order that 
oil and coal can be conserved. Our 
feasible water power is much greater 
than previously estimated 
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SORGEL 


AIR: COOLED 


Tit eaatt Takk 


Worth waiting for! 


If you can wait a little longer than usual for Sorgel Air-Cooled Transformers, 
you will be well repaid for your patience, because you will then receive 
the best dry-type transformers made—well-known for its high standards. 


Increased orders and shortage of critical materials have caused our present 
longer deliveries. When the material shortage is relieved, our usual quigk 
deliveries will be restored. 


Order your anticipated requirements early, in order to obtain transformers 


when needed. 


LIBERAL DESIGN 12+ continuous nord service 
SUBSTANTIAL CONSTRUCTION some site ond endurance 
HIGH EFFICIENCY tor cconomicat operation : 
CONVENIENTLY ARRANGED tor cory connecting ond simple instatition. Single Fos 


460/230 tor 


Sizes Y% to 2000 Kv-a. and all avis upto 15,000 vols A/S wl 


Transformer 
ee nee 


Anse serene ee oe men ome 


2000 Kv-a 12,000 volt sub-stetion, with primary fused load interrupter 
switch, temperature indicator and alarm, and extra contacts that may 
be used to operate forced draft fans to increase capacity 25% 


Sales Engineers in Princtpal Cite 


SORGEL ELECTRIC CO., 834 W. National Ave., Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled transformers 
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A MESSAGE TO AMERICAN 


INDUSTRY ° 


ON OF A SERIES 


HOW TO HELP BRITAIN 
...and Ourselves 


The purpose of this editorial is to help Win- 
ston Churchill obtain the aid Britain needs 


(1) to weather her present financial crisis, 
and 


(2) to avoid a chronic recurrence of such 
crises. 


This is not a philanthropic purpose. 


Britain is our staunchest ally in the free 
world’s continuing fight for survival. She can- 
not perform her role effectively if she is 
broke, or if she careens from one financial 
crisis to another. 


Then, too, a nation such as ours — commit- 
ted to private enterprise as a way of economic 
life—has a special interest in helping Winston 
Churchill to help Britain. His administration 
is relatively friendly toward private enter- 
prise. Should he fail, he would be replaced 
promptly by a Socialist government more 
hostile than ever. And that would weaken 
the standing of private enterprise in the free 
world. 


Cause of the Crisis 


It is the drive of the Western World under 
our leadership to rearm against Russian ag- 
gression that has precipitated Britain’s finan- 
cial crisis. It set off a scramble for raw mate- 
rials from which armaments could be made, 
and for many other materials that might be 


short in the event of war. So the prices of the 
things that Britain must import— mostly raw 
materials—have been boosted more than the 
prices of things she can export—mostly fin- 
ished products. That leaves Britain short of 
funds to pay for essential imports. This diffi- 
culty increases as the necessity becomes more 
urgent to divert industrial effort from produc- 
tion for export to production for security. 


The Basic Trouble 


Although Britain’s immediate crisis was 
touched off by the rearmament drive of the 
Western World, her basic affliction is one 
from which she has suffered since the end of 
World War II. Stated in its simplest terms, 
Britain does not produce enough goods to pay 
her own way as one of the family of free 
nations. 


For years this deficiency in home produc- 
tion was made up by income from shipping 
and overseas investment. But Britain had to 
sell a large part of her foreign investments to 
finance her heroic part in World War II. So 
her income from that source has been greatly 
reduced. And, in spite of an increase of about 
a third above prewar in her own production 
of goods and—thanks to a continued “‘auster- 
ity” program —a much larger increase in her 
exports, Britain still is not paying her own 
way. 
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Two Ways to Solvency 


Britain has two ways to restore her sol- 
vency. One is to cut down on what is con- 
sumed—the belt-tightening process. The other 
is to step up British production. 


To surmount the present crisis, Mr. 
Churchill has asked for some cutting down. 
He probably must ask for more. 


Except as a stop-gap expedient, however, 
more cutting down of Britain’s consumption 
is clearly a dangerous course. That would 
further depress a British standard of living 
which, not more than half as high as ours, 
already is too low. Politically such a course 
would grease the skids for Winston Church- 
ill’s administration, even now governing by 
a wafer-thin parliamentary margin. Also, as 
The (London) Economist remarks, the “lazy 
expedient of cutting trade” would result in 
“hurting other people and forcing them to 
take similar action’’—by cutting the market 
for their products. 


The Only Cure 


The best and, in fact, the only way to help 
cure Britain’s economic ills is to help Britain 
produce more. Here the technical possibilities 
are encouraging. On the average, the British 
industrial worker produces only about 40 
percent as much a year as the American 
worker. That is a British estimate, made by 
Sir Ewart Smith. 


Wider use of better industrial methods and 
modern tools and an infusion of the compet- 
itive incentive into British industry — to re- 
place the cartel and other restrictive practices 
— would go a long way to narrow this wide 
gap in worker productivity. This is the con- 
sensus of experts on both sides of the At- 
lantic. 


Since 1948 the Anglo-American Council 
on Productivity has done much to encourage 
output per man-hour in Britain and to foster 
this doctrine with both labor and manage- 
ment. But much yet remains to be done. 


In the United States it is increasingly sug- 
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gested that before we give Britain any more 
economic aid we should insist that everything 
possible be done to exploit the technical pos- 
sibilities of increased production. This em- 
phasis on production is needed. But if we 
Americans were to impose upon the hard- 
pressed British people conditions that could 
be construed as an affront to a friendly and 
sovereign nation, we might well put into the 
hands of a masterful rabble-rouser such as 
Aneurin Bevan, the anti-American leader of 
the Labor Party’s left wing, a campaign issue 
on which to maneuver himself into the Prime 
Ministership. 


Churchill Can Insist 


But Winston Churchill is not so handi- 
capped as we should be in imposing prereq- 
uisites of further aid. As Britain’s own, most 
honored leader he will raise no touchy ques- 
tions as to Anglo-American relations if he = 
insists that Britain have firm plans to cure her 
economic ills, plans sharply focussed on ways 
and means of increasing Britain’s industrial 
efficiency. 


By presenting a convincing plan to cure 
Britain’s recurring crises through great- 
er production, Mr. Churchill will greatly 
facilitate the process of getting the aid 
his country must have. He will also re- 
move an increasingly dangerous element 
of dissension in Anglo-American rela- 
tions —the feeling of many Americans 
that more aid to Britain is more money 
down the drain. The way to counter that 
feeling is to come up with a prescription 
for an economic cure, not a request for 
another economic poultice. 


Technically, such a program is entirely 
feasible. It will perhaps be the supreme test 
of Winston Churchill’s statesmanship to make 
it politically feasible as well. 


In the interest of Britain, of the United 
States and of the whole free world, we wish 
him all success. 


McGraw-Hill Publishing Company, Inc. 





NEWS ABOUT PEOPLE 


Portland GE Appoints 
Millsap and Bosch VPs 


Portland Electric Co has 
advanced Ralph H. Millsap and Frank 
Millsap 
has been director of public relations 


General 
A. Bosch to vice presidents 


and Bosch assistant to the chairman of 
the board 
In another promotion, Theodore W 


Fryou, treasurer of the company, has 


R. H. MILLSAP 


F. A. BOSCH 


received new duties under the title of 
treasurer and controller 

Following a newspaper career in 
the early "30s, Millsap became adver- 
lising manager for Portland General 
Electric in 1938. He advanced to 
manager of public relations and ad- 
vertising in 1945, following his release 
from the Navy where he held the rank 
of commander. He was named di- 
rector of public relations in 1947. 

During the years 1921-33 Bosch 
was with Blyth & Co, after which he 
was secretary-treasurer for Warrens, 


Bosch & Floan, investment bankers, 
until 1941. He was associated with 
Gunderson Brothers Equipment Corp 
from 1941 to 1948. In 1948 he be- 
came assistant to the chairman of the 
board of Portland General Electric. 

Fryou joined the company as an 
accountant in 1928 and was appointed 
assistant general auditor in 1939, and 
general auditor in 1942. In 1945 he 
was named controller and became 
treasurer in 1948 


William P. L’Hommedieu, assistant 
manager of the Pacific Coast district 
of Westinghouse Electric Corp, has 
retired. He started with the company 
in 1906 at East Pittsburgh, Pa. He 
served as Pacific Coast manager of the 
company’s Central Station Depart- 
ment and in 1939 was put in charge 
of sales of electrical apparatus to elec- 
tric utility organizations in nine west- 
ern states, Alaska, and Hawaii. 


Lee C. Howley, who joined Cleveland 
Electric Hluminating Co in July, 1951, 
has been elected general counsel of 
the company. He succeeds Ralph M. 
Besse, vice president, who has re- 
linquished his duties as general counsel 
in order to devote more time to his 
work on the firm's administration com- 
mittee. Howley, Cleveland 
law director, previously had served 
as an assistant in the U. S. District 
Attorney's office in Cleveland 


former 


John H. Brown, superintendent and 
operator of the Carolina Power & 
Light Co substation at Greeleyville, 
S. C., since its erection in 1945, has 
been transferred to Asheboro, N. C 
There he will be in charge of six sub- 
stations for Carolina P&L. Baxter 
Clark will succeed Brown at Greeley- 
ville. 


John L. Fuller, technical coodinator 
of Reliance Electric & Engineering Co 
since 1950, has been made manager 
of research and technical services. 
Fuller joined the company in 1936 as 
an engineering trainee. 


H. L. Winje, formerly president of the 
Acrometal Products Co, Minneapolis, 
has been appointed general sales man- 


ager of American Creosoting Co, 
Chicago. 


Janvary 


Walter Dreyer Named 
a VP by PacificG& E 


Walter Dreyer, chief of the division 
of civil engineering of the Pacific Gas 
& Electric Co since 1944, has been 
named vice president and chief engi- 
neer succeeding I. C. Steele, who has 
retired after 42 years with PG&E 

The utility also named K. C. Chris- 
tensen treasurer to replace E. J. Beck- 


WALTER DREYER 


ett, a 36-year veteran of the company. 
who also has retired. 

Dreyer started with Pacific G&E as 
a surveyor in 1916. Four years later 
he became assistant engineer in charge 
of structural and hydraulic design. 
He was made assistant chief of the 
division of civil engineering in 1929. 

Christensen joined the company in 
1931, starting in the evaluation depart- 
ment. Thirteen years later he trans- 
ferred to the treasurer's office, becom- 
ing assistant treasurer in 1944. 

In 1909 Steele was employed by 
Pacific G&E as a laborer and within 
a year was made general foreman on 
a diversion dam project. In 1914 he 
became assistant engineer and super- 
intendent in charge of building con- 
struction, in 1917 was appointed a 
civil engineer, and in 1921 was made 
chief of the division of civil engineer- 
ing in the engineering department. 
He became chief engineer for the 
company in 1944, and vice president 
three years later. 

Beckett began his career with 
PG&E for the second time in 1915, 
having worked for the utility for a 
year in 1911. He served successively 
as secretary to the vice president and 


14, 1952 @ ELECTRICAL WORLD 





RYERSON 


Up-to-the-Minute Steel Service 


eee 110 Years Young 






& 
PRINCIPAL PRODUCTS 
CARBON STEEL BARS — Hot rolled and cold ALLOYS—Hot rolled, cold finished, heat- 
finished treated .. . Stonderd and aircraft quality 
STRUCTURALS—Channels,angles,beams,etc. STAINLESS—Bars, plates, sheets, tubes, etc. 
PLATES — Many types: Inland 4-Way Sofety REINFORCING—Bors and accessories, spi- eee es 
Plate, etc. rols, wire mesh eT 
SHEETS—Hot and cold rolled, mony types BABBITT—Five types, also Ryertex plastic 
and coatings bearings 
TUBING — Seamless and welded, mechanical MACHINERY & TOOLS—For every kind of ts 
ond boiler tubes metal fabrication 
JOSEPH T. RYERSON & SON, INC, 
, 
) ’ 
Pat ee ms 
. i We 
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treasurer, assistant treasurer, financial 
assistant to the president, and since | 
1943 as treasurer 


Joseph J. Carlson, assistant plant pro- 
duction manager of Bogue Electric 
Manufacturing Co, has been made 


works manager. Before joining Bogue 
in 1947, Carlson was associated with 
Permutit Co for 11 years. 


OBITUARY 


M. Wilson Arthur 


M. Wilson Arthur, 61, vice presi- 
dent and director of Consumers Power 
mm 7 Co, died Jan. 4 at Jackson, Mich. He 
\ / : had general supervision of sales, rates, 
\\ Ae employee and public relations, and the 
| | / legal department. 

; (e) / Arthur went to Jackson in 1933 as 
’ EXPLODED ' 4 vice president and assistant general 
manager of the company and was 

elected a director in 1949. 
s Arthur first started his career when 
At Western he took an engineering apprentice 
Electric, Utica’s course in the Westinghouse Electric 
Co plant at East Pittsburgh, Pa. In 
1913 he became sales engineer for 


C) 


Lubring line of pliers 
.with built-in lubrication. ..is used 


for a wide variety of in-plant and 
held jobs 


Utica’s Lubring line of finest pliers 
has a ring of oil-impregnated porous 
iron floating in the joint . . . slowly 
teeding lubrication for smooth 


action, long life 


Drop forged, precision machined, 
with cutting edges hardened by a 


special Utica process, the Utica 


M. W. ARTHUR 
Lubring line has the heft, feel and vb 
2 Ve > . | g ; io. 
rugged power for continuous Westinghouse at Cincinnati, Ohio 


7 Five years later he was appointed com- OSMOSE 
daily use mercial manager for the Northern 
Your tool supplier can tell you Ohio Traction & Light Co at Akron INSPECTION AND 
: and in 1926 became manager of elec- TREATING PROGRAM 
tric sales and distribution for its suc- | 
pliers or write direct to cessor Northern Ohio Power & Licht 
Co, a predecessor of Ohio Edison Co. 
UTICA Drop Forge & Tool Corp. Three years later he was called to | 


te ae New York City as assistant to the 


Adiam Tool & Supply Co., Lid, Montreal vice president of Allied Power & Light | 
Wells-lrons, Ud., Winnipeg 


more about Lubring and other Utica 


Co and its successor, Commonwealth 
& Southern Corp, and became a vice 
president and director of Ohio Edison, 
Pennsylvania Power Co, Akron Trans- 
portation Co, and Penn-Ohio Coach 
AND THE WORLD'S BEST TOOLS ARE MADE INU. S.A. = Lines 
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“AND WE THOUGHT WE DIDWT HAVE ANY SCRAPL: 


“We don’t make anything of steel 
...8o we didn’t think we were con- 
cerned in the national scrap program. 

“Then we came to realize how badly 
we would be affected if steel products 
we use were shut off by the shortage of 
scrap. 

*‘When we learned a photographic 
film manufacturer was able to collect 
88 carloads of iron and steel scrap in 
his own plant—we began looking. 


‘We found pler ty of idle metal that 
had rust on it and dust on it. Obsolete 
machinery. Outmoded equipment, 
jigs and fixtures. Broken parts—like 
wheels, chain, springs. Abandoned 
structures made of steel. 

“We found plenty. And, knowing 
our best chance of getting steel products 
was by furnishing the raw materials 
for steel-making, we promptly called 
in our local scrap dealer. 


This advertisement is a contribution, in the national interest, by 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET 


NEW YORK 18, N.Y. 
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“I'd urge any business to look of 
its premises with an eye out for cody. 
Non-ferrous scrap is needed, téo! 
Why don’t you appoint one man— 
with authority—to act as your Scrap 
Salvage Director?” 





OT with el-E-Leet 
OPERATING with “Lek. E- Leet 


COSTS. Fer installation on your present truck — or en new equipment 
eee POLE HOLE DIGGER .. . Uses your regular derrick and 


crew. Attaches by a single bolt to power take-off shaft. 
Adjustable for deen holes up to 10 feet deep. Inter- 
changeable augers 8 to 20 inches diameter. 
DERRICKS .. . Both “A” frame and “T”™ type for front 
of reat mounting on all makes of trucks. 
UTHITY CABINETS AND MATERIAL RACKS... Bolts onto 
any flat bed truck. Gives needed facilities for pole line 
work at a fraction of the cost of a utility body. 
D WINCH DRIVE BOX . . . Gives instant forward and re- 
verse action to your winch. Permits operator to give 
all his attention to the winch job and speeds up 
work. Easy to operate: Simply engage power take- 
off just once. No further shifting to PTO or 
use of truck clutch required. Just move a 
single cab lever forward or backward to 
lower or raise the winch line. Avail- 
able for single or double drum 
winches. 


For literature or demonstration, write to 


TEL-E-LECT PRODUCTS, INC. 


10003 MINNETONKA BLVD. + MINNEAPOLIS 16, MINN 


STATES new, versatile FORM “FDM” 


THERMAL DEMAND TABLE For Quicker, Easier, Testing 


The States new Form 
rDM Thermal De 
mand Control Table 
and accompanying Form 

FDMR Meter Rack 
Table, shown in illus 
tration, is designed to 
simplify your meter test 
ing problems 


LOOK AT THESE 
ADVANTAGES 


ndition 


Abd many others Form “FDM” Control Table ¢ Form “FDMR" Rack Table 


Send For Further Details today! 


THE STATES COMPANY 
5 New Park Avenue, Harttord 


I am interested 


3 NEW PARK AVENUE 
HARTFORD, CONN. 


Helmuth C. Gardett 


Helmuth C. Gardett, 73. retired 
chief electrical engineer of the Los 
Angeles Department of Water & 
Power since 1944, died Dec. 25 in 
Los Angeles. 

Gardett began working for the 
City of Los Angeles in 1906 and 
when its Bureau of Power & Light 
was created about a decade later he 
served as an assistant electrical engi- 
neer. He was placed in charge of 
the design and construction depart- 
ment in 1917. In 1938 he was made 
assistant chief electrical engineer and 
two years later chief electrical engi- 
neer and head of the bureau. The 
power and water bureau was con- 
solidated in 1943. 

Gardett had charge of most of the 
municipal power system's major con- 
struction, starting with the first power 
plant in San Francisquito Canyon and 
the transmission line to Los Angeles. 
Among other projects he carried out 
were the Hoover transmission line 
and the harbor steam plant. 


Harold S. Sines, 61, vice president of 
Electroline Co, Chicago, died recently 
at Dyer, Ind. 


Edgar B. Chesnutt, 45, advertising 
director of Arkansas Power & Light 
Co since 1942, died Dec. 17 at Little 
Rock, Ark. In addition to his career 
as a utility advertising executive, Ches- 
nutt had been active in the newspaper 
field in the Southwest 


W. M. Slayton, 50, manager of the 
Arkansas Power & Light Co office at 
Gurdon, Ark., for 32 years, died 
Dec. 18 at Gurdon. Slayton started 
with Arkansas P&L in 1915 and ex- 
cept for a year in the Army in 1919 
worked for the firm continuously. 


Christian Karn, 57, supervisory engi- 
neer for the Public Service Electric & 
Gas Co at Elizabeth, N. J., died in 
that city Dec. 30. He had served the 
utility 28 years. 


Norman H. Barnes, 55, sales manager 
for Potomac Electric Power Co, died 
Jan. 1 at Washington, D. C. He was 
associated with the utility 35 years. 


John J. Caddigan, 73, former assistant 
vice president and advertising manager 
of Boston Edison Co died at Corning, 
N. Y., Jan. 1. Caddigan joined the 
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utility in 1904 and served in various 
posts in the advertising and promotion 
departments. He retired in 1949. One 
of his noteworthy contributions to the 
entertainment world was his composi- 
tion “The Rose of No Man’s Land,” 
a famous song of World War I. 


Edward N. Strait, 66, who retired in 
1950 after 34 years as manager of the 
rate and research department of 
Pioneer Service & Engineering Co, 
Chicago, died at Chicago Dec. 23. 
Strait:'was a pioneer in public utilities 
regulation and also worked for the 
War Production Board during World 
War Il 


Julius E. Schoeller, a civil engineer for 
the Commonwealth Edison Co and its 
predecessors for 41 years, died re- 
cently at Evanston, Ill. He retired in 
1948. 


Leon Morrison, 50, operating super- 
intendent of the Northern Division of 
New Jersey Power & Light Co since 
1944, died at Newton, N. J., Dec. 24. 
Morrison was employed by the com- 
pany in 1920 as a clerk in its Dover 
office. Two years later he was trans- 
ferred to Newton and worked there 
until his death. 


John T. Baureis, 59, superintendent of 
the Utility Department of the Borough 
of Milltown, N. J., died Dec. 21 at 
Milltown. Baureis had been with the 
department for 35 years. 


Dr William F. Clapp, 71, authority on 
oceanic biological problems, died at 
Duxbury, Mass., Dec. 28. He was a 
consultant of public utilities on many 
construction jobs and for years oper- 
ated the laboratory bearing his name 
at Duxbury 


Prof William C. Osterbrock, 58, head 
of the electrical engineering depart- 
ment at the University of Cincinnati 
College of Engineering, died recently 
at Cincinnati, Ohio. 


VARIABLE HERCULON CONNECTORS 


For power distribution jobs. Available 
in eight sizes to cover range of cable 
No. 8 solid to 1,000 MCM. 


mee 


Dosserr 
Connectors 


UNEXCELLED! 


FOR QUALITY... 

DEPENDABILITY... 
PERFORMANCE... 
AT LOW COST 


DOSULON 


A one-piece bolt type variable ser- 
vice tap. For large size copper 
cables. Available in conductor sizes 
from 1/0 to 1,000 MCM. Made of 
high strength copper alloy ond 
equipped with Duronze bolts. 
Rugged, compact, facilitates neat 


taping. : 
WRITE FOR CATALOG 45-1 i 


yt OUTDOOR 
BUS SUPPORTS— Specify 3E- 


Your problem of supporting out- 


door busses and connections can be 


satisfactorily solved by specifying 


the “Three E"' Form D line. 


Bus supports are available for 


flat bar, tubing, rod, cable or wire, 


in voltages ranging from 7500 to 


69000. Nema standard insulators 


are used. Clamps are of rugged 


design and by use of a small adapter 


can be adjusted so that bus may be 
Harland W. Bowen, 49, who was in 
charge of electrical equipment at Ten- 
nessee Valley Authority died Dec. 17 
at Knoxville, Tenn. Bowen had been 
with TVA since 1936. 


run at any angle to mounting sur- 
face. Husky malleable iron bases 
permit of mounting on pipe when 


so required, 


Write for Bulletin 271 for complete details. 


Evectricat Encineers Equipment Co. 
Metrose Park, ILLINOIS 


Charles Berry, 86, retired manager of 
the Pittston, Pa., division of the Scran- 
ton Electric Co since 1944, died Dec. 
31 at Swampscott, Mass. 
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MANUFACTURERS & MARKETS 


Delivers 1 Millionth Instrument 


Leeds & Northrup Co, Philadelphia, Pa., recently delivered its one millionth 
instrument to the National Bureau of Standards at Washington, D. C. The 
instrument, an automatic Speedomax Recorder, will be used in conjunction 


with research on the behavior of molecules 


to right) Dr Raymond C 
George W 


Interested onlookers are (left 


Machler, Leeds & Northrup director of research; 
Tall, Jr, vice president of the firm; Dr Allen V. Astin, acting 


director of NBS; Dr Earle K. Plyler, chief of the NBS Radiometry Laboratory. 


Defense Receives Over 
70% of Alcoa’s Aluminum 


Broad and rapid expansion of 
Aluminum Co of America’s facilities 
for aluminum production for military 
and essential civilian needs was the 
company’s biggest and most important 
job throughout 1951. This was re- 
vealed by I. W. Wilson, president of 
Alcoa, in a year-end statement 

In the statement, Wilson empha- 
sized the tremendous plant-building 
program undertaken by Alcoa under 
government certification will increase 
the company's aluminum producing 
capacity by a full 55% and is moving 
ahead at full speed. 

The government also has authorized 
Alcoa to add a total of 205,000 tons 
to its annual aluminum-smelting ca- 
pacity, all of which is expected to be 
in operation before the spring of 1953 

Because of steadily increasing mili- 
tary and defense needs for aluminum, 
more than 70% of aluminum ship- 
ments by Alcoa are going directly into 
the defense program and the balance 
is being shipped for use in defense 
supporting and essential civilian pro- 
duction, Wilson stated. He added that 
although aluminum for civilian ap- 
plications is in severely short supply at 
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present, the company is optimistic con- 
cerning the long-range supply situa- 
tion. 

Wilson declared, however, that the 
present situation reflects the fact that 
aluminum is not available today in the 
so-called “free” market place. “All 
Alcoa metal production is shipped as 
directed by the government under the 
Controlled Materials Plan,” he said. 


1951 Aluminum Output 
17% Above 1950 Yield 


Total production of primary alumi- 
num in the United States during 1951 
is estimated at 1,680 million Ib, or al- 
most 17% above 1950 production, the 
Aluminum Association has reported. 

Output, according to the associa- 
tion, would have been higher but for 
power shortages in the Northwest and 
Southeast which curtailed production 
during the late summer. 

Despite curtailment in use for non- 
essential purposes caused by demands 
of the defense program and reduction 
in imported metal, the aluminum in- 
dustry increased its primary capacity 
about 20% in 1951. 

Increases in primary aluminum ca- 
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pacity scheduled since the outbreak of 
hostilities in Korea total approxi- 
mately 1,500 million lb. About 1,100 
million Ib of this amount will be in 
new plants and 400 million in existing 
plants. When all the new facilities are 
in operation, the industry will have 
doubled the primary capacity it had at 
the close of 1950, for a total of about 
3 billion Ib. 


Electrical Sales Decline 
Is Predicted for 1952 


Sales of electrical appliances, ma- 
chinery, and equipment in 1952 will 
be siightly below the sales peak of $12 
billion set in 1951. This prediction 
was made by W. J. Donald, managing 
director of the National Electrical 
Manufacturers Association, and A. J. 
Nesti, its chief statistician. 

The electrical manufacturing indus- 
try, according to NEMA, will produce 
in 1952 only those products that the 
defense and civilian economy will per- 
mit. Total business in the industry is 
expected to continue at a high level, 
but dislocations in its various branches 
will probably be greater than last year. 

Association officials stated that 1952 
will resemble the latter part of 1951 in 
electrical manufacturing. In the final 
months of last year the effects of ma- 
terial shortages and increased defense 
production combined to create serious 
declines in output of electrical appli- 
ances, illuminating equipment, and 
electrical building equipment and sup- 
plies. 

Total sales of electrical products in 
1951 exceeded 1950 sales by 20%. 
The $12 billion represented a real 
gain, even allowing for the factor of 
inflation, the 
said. 


association exceutives 


MANUFACTURING BRIEFS 


Dow Chemical Co’s Magnesium Sales 
Department has assumed distribution 
of cathodic protection products from 
Dowell, Inc, a wholly owned sub- 
sidiary. 


Square D Co, Detroit, has announced 
plans to build a new plant in Seattle 
which will more than double the space 
of its present facilities there. Con- 
struction will begin within the next 
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few months on a 52,000-sq ft plant 
site. The new facility, which will pro- 
duce electrical industrial controls and 
distribution equipment, will be the 
first of a number of plants to b¢ built 
by the firm in strategic locations 
throughout the country. 


Reliance Electric & Engineering Co 
has put into operation its new $1.8- 
million Euclid (Ohio) Plant, after mov- 
ing from the firm’s two plants in 
Cleveland. The new facility, which 
employs 425 persons, is a single story 
structure 442 ft long and 352 ft wide 
with a total floor area of 133,000 
sq ft. 


Westinghouse Electric Corp has 
opened an engineering and service de- 
partment laboratory at 1300 Oak St., 
Kansas City, Mo. The company’s 
services will include the recondition- 
ing of electrical apparatus such as 
motors, transformers, and other equip- 
ment. Repair facilities costing about 
$125,000 will be installed in the new 
service center. 


General Electric Co has announced 


; § 


S444 4 pW 


4 4 
ro aEG 7 


aa 


x Low cosT 
% Makes High Pres- 
sure Connection 


% Neat, Compact and s 
Easy to Tape ! 


Ideal for taps, other con- 
nections, and dead-end 
snubbing on cables from 
1/0 to 1,000,000 CM. 
Heavy, sturdy construction, 
yet compact and easy to 
tape. Produces very tight, 
high-pressure, trouble-free 
connections. For the best in 
quality at low cost, specify 
BLACKBURN. 


plans for an expansion program cost- | 


ing over $5 million to increase the 
production capacity of its silicone 
plant at Waterford, N. Y. Additional 
manufacturing facilities for the Water- 
ford plant, located on a 65-acre site, 
are now being installed and new facili- 
ties are expected to be in operation by 
the end of 1952. 


SALES ASSIGNMENTS 


COMPANY STAFFS 


Graybar Electric Co has appointed S. M. 
Lawrason manager of its Baton Rouge 
Branch. Lawrason joined Graybar at New 
Orleans as a salesman in 1941. He trans- 
ferred to Baton Rouge as sales manager in 
January, 1951, when the branch was opened. 


Nordberg Manufacturing Co, Milwau- 
kee, Wis., has opened a branch office in 
Seattle. In establishing this office, Nord- 
berg has acquired the entire sales and serv- 
ice facilities of Al-Pac Engine & Equip- 
ment Co. Carl S. Harris, manager of Al- 
Pac prior to its acquisition by Nordberg, 
has been appointed manager of the new 
West Coast branch. 


Metal Prices 
Jon. 7, 1952 


COPPER, Conn., V., ib 

LEAD, N. Y., ib 

ZINC, prime Western, E. St. Lowis, ib 
TIN, Straits, qual. N. Y., ib. . : 
ALUMINUM, ingot, base price 5 
NICKEL, base ee 56% 
STEEL, billets, Pitts., ton 56.00 


STEEL, scrap, Ne. | heavy, Pitts., ton.... 45.00 
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EDITION 
JUST 
OUT 


FREE-SEND TODAY 


® Complete line of instrument trans- 
formers described on 94 illus- 
trated pages 


® Ordering information for both 
indoor and outdoor types 


®@ includes ratings, ASA accuracy 
classifications, prices 


| ® Also, numbers for supplement- 
ary, technical bulletins 


GENERAL @@ ELECTRIC 


Schenectady, New York 


Please rush my copy of the new “1952 
INSTRUMENT TRANSFORMER BUYER'S GUIDE” 
(GEA -4626E). 


| 

| ( ) Planning immediate project 
| ( ) Reference 
| 


Position 
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Do those plowed field jobs this winter 
when the ground is frozen! 


Telemed 
FROZEN wiesiciane 


ee | 


PENGO 
Auger 


* Avoid crop damage 
* No getting stuck in the mud 
*« Improve public relations 


DO a faster, better job with a scientifically-designed « 
PENGO Auger ~the twin-helix auger that bores clean, ORDER 
true holes in any kind of soil, most sandstones, hard- NOW 
pan, decomposed rock, frozen ground—and even in _or write tedey 
permafrost. Saves power, cuts maintenance to a min- for data 
imum! 15 sizes; to fit any earth boring machine. end petecs 


PETERSEN EncInerrING co- 


MANUFACTURERS 


SANTA CLARA, CALIFORNIA 


= 


ite ella ee 


“VOLT-TELLING STATISCOPE™ protects worker 


when held in any alternating electrical field. Indicates presence of voltage in AC 
and Pulsating DC Circuits and in various electrical apparatus Pocket-size illus- 


trated above, also in Station and Overhead Extension types. Thousands in use. Order 
trom Electrical Jobber. Send for new literature. 


MINERALLAC ELECTRIC COMPANY 


MANUFACTURERS OF STATISCOPES. HANGERS. CLIPS. STRAPS, INSULATING AND 
CABLE-PULLING COMPOUND 


25 NORTH PEORIA STREET + CHICAGO 7, ILLINOIS 


THE WHITAKER BUY 


An all metal. non- = 
wobble. self-at- all the U. S. Savings 
tended WIRE 
REEL, with auto- Bonds you can 
matic brake oper- 
ated by outgoing and 
wire, accurately 


—— adjustable safety 
Sent on 10-Day sa and KEEP 
Free Trial Offer *@*e@-up. . 
tin tintin tations all the U.S. Savings Bonds 


WHITAKER REEL MANUFACTURING CO. you buy 
P. O. Box 1318 Monroe, Louisiana 


New Electrical Construction 


New electrical construction proj- 
ects announced by private and gov- 
ernment utility systems invoiving 
more than $70,000. Also listed are 
major industrial and construction 
jobs where electrical work is in- 
cluded 


UTILITIES 
Proposed Construction 


Arizona—Mohave Electric Co-operative, 
Kingman, 39 mi. distr. lines, Kingman Co, 
$107,000 Ball & Green, 197 E. 14 St 
Tempe, consult. engrs 

La., New Reoads—-Town, furnishing, in- 
stalling, duel fuel engine of 900 to 1,000 
hp. with 2,400 volt alternator exciters 
auxiliaries, piping and wiring Plans de- 
posit $5, Barnard & Burk, 1023 Nicholson 
br., Baton Rouge, engrs 

New Mexico—Central Valley Electric 
Co-operative, Artesia, 167 mi. rural distr 
ines 18 mi. tie lines, complete previously 
approved construction and headquarters 
facilities Eddy Co. $1,000,000. H N 
toberts & Assoc Lubbock, Tex., consult 
engrs. Paul L. Frost, c/o owner, engr 

Oklahoma—(Okliahoma Gas & Dblectric 
Co s21 N. Harvey St., Oklahoma City 
30 mi. 138 kv rural distr. line from Maud 
to Sulphur, Murray Co. $175,000. R. F 
Danner, c/o owner, engr 

Ont.. Nerth Bay—R P Opie, 441 
Queen's Quay Toronto, electrical and 
alarm systems Plans deposit $50 De 
fence Construction (1951) Ltd., 70 Lyon 
St., Ottawa, eng: 

Oat., Ottawa—Canadian Broadcasting 
Comn 1231 St. Catherine St. W., Mont 
real Que new transmitter station, 
$335,000 

E. LL, Sammerside—P. J. Mangan, 
1032 Gottingen St., Halifax, N. S. electrical 

sys. at R.C.A.F. Station for Govt 
f Canada Aa National Defence AIR, 
Cartier Sq., Ottawa, Ont Plans deposit 
$50 Defence Constr 1951 Ltd., 70 Lyon 
St., Ottawa, Ont., engr 


Low Bidders & Contracts 
Awarded 


Florida-——Irby Constr. Co 17 S. State 
St., Jackson, Miss., CA, $144,6 110.5 mi 
rural distr lines, Madison Tri-County 
tlectric Co-operative, Madison, Fla. E. P 
McLean Eng Co., 815 8S. Main St., Moultrie 

engr 
Chicage——Chas. B. Johnson & Son 
6 N. Michigan Ave., Chicago, 2, Ill 
a, $600,000, power plant addn. Campbell 
Soup Co., 2550 W 55 St., Chicago, Il 
Bids Oct. 2 awarded Dec. 18 

Kansas—Thompson, Haight & Keister 
2006 N. Portland Ave., Oklahoma City, 
Ok! CA $168,887. 39.6 mi. rural distr 

nes, sys. imprvs., Dickinson Co R. S. & 
o Rural Blectri Co-operative Assoc., 
Solomon, Kan. Richardson Electrical Eng 
Co., Solomon, Kan., engr 

Kentucky Real Electric Co., 1701 Trip- 
lett St., Owensboro, Ky. CA $78,496. Sect. 
2, 4.36 mi. 69 kv transmission line, 1,500 
kva sub-statior Nelson Co. Salt River 
Rural Electric Co-operative Corp., Bards 
town, Ky Fieming & Patterson, 508 E 
Main St., Lexington, Ky., engrs 

Md., Annapolis—Blumenthal-Kahn Elec- 
tric Co., 43 8. Liberty St., Baltimere, Md 
LB $192,300, inel. Alt. 2A. grading, ele« 
tric transmission line, Annapolis Experi 
ment Switching and Metering Station for 
submarine test Pub. Wks. Office, U. S 
Naval Academy Annapolis, Md Bids 
Dec. 11 

Montana—S. T. Olson Co., Box 249 
Billings, Mont. CA $124,583. 89.28 mi 
rural distr. lines, sys. imprvs., Wibaux Co 
Goldenwest Electric Co-operative, Wibaux, 
Mont. State Water Conservation Bd., 207 
Mitchell Bidg.. Helena, Mont., engr 

Nebraska-——Peters & Doyle Constr. Co 
Albion, Neb., CA $200,205. 54.45 mi. 34.5 
kv rural distr. line, Perkins Co. Midwest 
Electric Membership Corp., Grant, Neb 
Raymond H. Reed, 2305% 13 St. Co- 
lumbus, Neb. engr 

New Mexico-——C & W Constr. Co., Ada, 
Okla., CA. $447,983, 351.5 mi. rural distr 
lifes and sys. imprvs., Lea Co Lea 
County Electric Co-operative, Lovington, 
N. M. H. N. Roberts & Assoc., 1310 Ave- 
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Seymour Sim 


presents 


PRUNING SAWS 


FASTEST, EASIEST CUTTERS 
ON THE MARKET 


For yeors, arborists have looked to Seymour 
Smith for top quality pruners, loppers, trim- 
mers, pole sows, etc. 


Now, Seymour Smith presents a new and com- 
plete line of pruning sows—the fastest, easiest 
cutters on the market. Our own design, with 
needle point teeth in blades of famous 
Swedish charcoal stee! set in laminated hard- 
wood handles. Six models, covering all require- 
ments up to chain sow work. 


-a=® 


Ne. 922. 22” blede. $4.25 
Ne. 622. 22” blede. $5.75 


a, 


. 514. 14” blade. $2.65 


~ 


War. 
oe oh, 
Ne. 1030. 30” blade. $7.50 


30 DAY TRIAL 


Buy © sow of your regular deoler's, If within 
30 doys, you are not completely end uncon- 
ditionally satisfied, return it direct to the fac- 
tory. Your money will be cheerfully refunded; 
ne questions asked. If your dealer can't sup- 
ply, write ws direct, giving dealer's name. 


Also the world’s most complete line of ... 
@ ‘Snep-Cut"’ ond Profes- 
siene! Mend Pruners 


@ Long Hondied Pruners Che 
@ “Telephone” Pruners & 
Poles 
@ “Tip-Tep'' Tree Trimmers 
@ Pruning Sew Heads & Poles 
@ Grows & Hedge Sheers SS 


SEYMOUR SMITH & SON, INC. 
1 Main St., Oakville, Conn 


nue Q, Lubbock, Tex., engrs. 

Seuth Daketa—Mork Hardware & Elec- 
trie Co., Clarkfield, Minn., CA. $355,4 
290.52 mi. rural distr. lines, Perkins Co 
Grand Electric Co-operative, Bison, 8. D 

Texae—R. I>. Cooper Constr. Co., Box 
38A, Zachary, La. CA, $128,308, sys. im- 
prvs., Hunt Co. Hunt-Collin Electric Co- 
operative, Greenville, Tex. Freese & 
Nichols, 407 Danciger Bidg., Fort Worth, 
Tex., engrs 

Tex., Houston—City, City Hall, 900 
Brazos St., Houston, Tex., Own Forces 
$100,000. exten. imprv. underground con- 
duit electric fire alarm sys L. Fugate, 
city engr 

Washington— Larned Constr. Co., Box 
464, Moses Lake, Wash., CA $241,783 
126.7 mi. rural distr. lines, Molson Co 
Molson-Chesaw Electric Co-operative, Mol- 
son, Wash H. A. Sewell, Nobier Bldg., 
Newport, Wash., engr. 

Wash., Copalis——J. G. Watts Constr. Co 
3419 16 Ave. W., Seattle, Wash., CA, 
$3,719,000, est. $5,000,000 design, construc- 
tion, installation and testing high fre- 
quency radio station for Voice of America 
State Dpt., 21 St. and Virginia Ave. N.W 
Wash., 25, D. C. Bids Oct. 31. 

B. C., Nelson—Marwell Constr. Co., Ltd., 
1500 Georgia St., Vancouver, B. C. CA 
$160,000, diesel power plant, Fort Nelson 
B. C. Govt. of Canada, Defence Constr 
(1951) Ltd., 70 Lyon St., Ottawa, Ont 
Bids Oct. 23, 

B. C., Vancouver—J. H. MacRae Co 
Ltd., 2210 Cambie St., Vancouver, B. C 
CA $78,043, electrical distr. sys., also in- 
Stalling power and control cable, at 
R.C.A.F, Station. Govt. of Canada, Dpt 
National Defence, Cartier Sq., Ottawa 
Ont. Defence Constr. 1951 Ltd., 70 Lyon 
St., Ottawa, Ont., engr . 


INDUSTRIAL COMMERCIAL & 
PUBLIC BUILDINGS 


Proposed Construction 


Conn,, Hartford—cConnecticut General 
Life Insurance Co. 55 Elm St, office 
bidg., Washington and Buckingham St. 
$2,000,000. 

Ga., Brunswick—-City, plans by Abreu & 
Robeson, Brunswick, hospital. $1,000,000. 

Ga., St. Marys—St. Marys Kraft Corp., 
St. Marys, plant addns. $1,350,000 

Ill., Lake Zurich——Schoo!l Dist. 125, Lake 
Zurich, plans by Burnham & Hammond, 
53 W. Jackson St., Chicago, Zone 4, high 
school addn. $900,000 

m., Nerth Chicage—School] Dist. 123 
1302 Argonne Dr plans by Warren S 
Holmes, Olds Tower, Lansing, Mich., high 
school. $2,000,000 

Miss., Meridian—City, City Hall, mfg 
plant for Textron, Ine. Approx. $3,000,000 
Bill Archer, WMOX Bidg., Morris McNair 
Rosenbaum Bidg., L. L. Brasfield, Kidder 
Bidg. and Krouse & Yarbrough, WMOX 
Bldg., all of Meridian, archts 

0., Toledo—Toledo Hospital, Wilson L 
Benfer, supt., North Cove Blvd., 5 story 
Hospital addn. to be built as 2 wings, 
joined in form of Y” connected with 
present bldg. by a tunnel. $4,500,000 

Okla., Tulsa—Tulsa Medical Center, 10 
and Boulder Sts., plans by D. R. Graham 
Tri-States Bidg., 12 story medical and 
dental bidg., 10 and Boulder Aves 
$1,000,000 

8. C., Pelzer—School Bd. Dist., 20 Ander- 
son, 107,000 sq. ft. high school. Approx 
$600,000. Lyles, Bissett, Carlisle & Wolff, 
1321 Bull St., Columbia, archts 

Tenn., Cleveland—John L. Hutcheson, 
Jr., Cleveland, plant addns. $1,000,000 

Tenn., Knoxville—FBrookside Mills, Inc., 
601 Baxter Ave. N. W., mill addns. 
$3,000,000. 

Tex., Garland — Luscombe 
Corp., Garland, instruments mfg. shop 
bldg. $225,000; airplane manufactured 
parts, incl. B-36 elevators and door as- 
semblies $275,000; general expansion and 
imprvs. to existing airplane parts mfg 
plant, $1,000,000. 

Tex., Houston—Phillips Chemical Co., 
subsidiary of Phillips Petroleum Bldg., c/o 
City National Bank Bldg., Houston, chemi 
cal plant to mfg. ammonia, methanol and 
a variety of other petro-chemicals 
$40,000,000 

Va., Richmond-——State, State Office 
Bldg., Richmond, plans by Merrill C. Lee, 
601 E. Franklin St., state capitol bldg 
addns. $875,000 

N. B., Dathousie—Sisters of Charity of 
St. Joseph, Dathoustie, 5 story, brick, con- 
crete hospital, Victoria St. $1,500,000 

Que., Montreal -— Montreal Building 
Trades Apprentices Training Commn., 2255 
Laurier Ave. E., Building Trades Train- 


ing Center, Laurier Ave. E., Approx. 
$1,000,000 


Airplane 
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Flat rate from 
dusk till dawn 


...33 cents per month 


When the first hydroelectric plant 
for incandescent lamps opened on 
September 30, 1882 at Appleton, 
Wisconsin, current was unmetefed. 
Customers were charged on a lamp 
basis regardless of the hours of @se. 
Original customers paid about)33 
cents per lamp per month @nd 
service was from dusk to dawn 
The plant's waterwheel measufed 
42 inches in diameter, operated 
under a ten-foot head, and had a 
speed of 72 rpm. Two Edison “ 
dynamos were used, each withia 
rating of 1244 kilowatts. There were 
no voltage regulators and operat@rs 
depended on their eyes to gauge 


the brightness of the lamps. : 


Hemingray already had twel¥e 
years’ experience in designing afd 
manufacturing pole-line insulators 
when this plant opened. Continu- 
ously since that time the name 


Hemingray has been synonymous 
with quality and progress in glass 
insulator manufacture. Constant 
research and testing, careful quality 
control and thorough individual in- 


spection assure uniform excellence. 


INSULATORS 


AMERICAN STRUCTURAL 
PRODUCTS COMPANY 
Muncie, indiana 


Subsidiary of Owens-Illinois Glass Company 
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Since 1909, the job of The Electric 
Products Company has been to 
create and develop special electrical 
rotating equipment . . . motors 

and generators to do existing jobs 
better or to reach into new fields 
to do jobs that couldn't be done 
before. The natural “by-product” 
of our more than 40 years of 
specialization is that you get 
equipment designed and built to 
the exact requirements of your 
application . .. equipment that has 
greater dependability, longer life 
and that requires less maintenance. 


Send in the coupon below for 
detailed information about our 
Custom-Engineered synchronous 
motors and generators . . . d-c 
motors and generators... induction 
motors... battery chargers... 
frequency changers. 


A nation-wide sales engineering 
and service organization stands 
ready to meet all User requirements. 


THE ELECTRIC 


“PRODUCTS COMPANY. 


1731 CLARKSTONE ROAD 
CLEVELAND 12, OHIO 


ZONE__STATE 


¥ 


CATALOGS @ BULLETINS 


@ OlL, MAINTENANCE: Bulletin 832-P 
has 12 pages describing and illustrating 
dry-type oll maintenance methods for 
bearings of modern turbines. The import- 
ance of continuous oil maintenance, and 
the factors which cause oil deterioration 
are fully explained by charts, diagrams 
and phantom views. A _ section covers 
maintenance of insulating oil dielectric 
in transformers, circuit breakers and 
awitches Bowser Inc, Fort Wayne 2, 
Ind 


@ PACKAGED POWER 
bulletin, GEA-5600 
obtaining electric 


A new 24-page 
outiines methods of 
power equipment for 
quick expansion at low cost and with a 
minimum of critical materials. Included 
are 62 photographs and diagrams. General 
Flectric Co, Schenectady 5, N. Y. 


@TUBINGS AND SLEEVINGS: 
plete descriptive information and tech- 
nical data on Dieflex tubings and sileev- 
ings are contained in a new 8-pg bulletin, 
No 250A. Dieflex products are used for 
insulating leads and wires in all types of 
electrical equipment. Classes, grades, and 
features of flexible tubings and sleevings 
are described. Insulation Manufacturers 
Corp, 565 W Washington Bivd, Chicago 
6, In 


Com- 


@ INSTRUMENT CABINETS Catalog 
}08 describes the Pacific type PH cabi- 
nets for relays and instruments. Catalog 
includes dimensions and cutaway sections 
of cabinets. Pacific Electric Mfg Corp, 
San Francisco 24, Calif 


@ STREET LIGHTING BRACKPTS: 
Hapco aluminum street lighting brackets 
are described in Hubbard's new &-page 
catalog. Types of brackets described in- 
clude tapered type, muncipal type, round 
brace type, tle-rod type mast-arm and 
street hood brackets. Hubbard Aluminum 
Products Co, 6301 Butler St, Pittsburgh, 


Pa 


@ WIDE RANGE TACHOMETER: Tech- 
nical data sheet No 42P describes a three 
range, single head, fixed type tachometer 
A speed range of 40 to 50 to 1 can be 
measured by selecting one of three speed 
ranges Metron Instrument Co, 432 
Lincoln St, Denver 9, Col 


@ COs RECORDER: Publication 51-553 
presents condensed information on Hays 
automatic COs recorder. Instrument ap- 
plications and a description of the Orsat 
principle are included with detailed draw- 
ngs. Hays Corp, Michigan City, Ind. 


@ X-Y TYPE RECORDER: A 4-page bul- 
letin, 330, describes Model MD-2 recorder 
Instrument is a portable, self-contained 
microformer type which plots on rectangu- 
lar coordinates any two variables. Bald- 
win-Lima-Hamilton Corp, Philadelphia 42, 
Pa 


@ MANUAL STARTING SWITCH: A 
manual starting switch for fractional 
horse-power motors is discussed in bulletin 
600 It presents the switch in detail and 
is illustrated. A key operated switch for 
both open and closed type enclosures is 
included, useful where unauthorized oper- 
ation of the switch is desired. Allen-Brad- 
ley Co, Milwaukee 4, Wisc. 


@ VIBRATION FATIGUE TESTERS: 
Testers enable industry to pre-test any 
part or assembly, therefore knowing be- 
forehand what weakness exist in mate- 
rials. A 6-page folder describes testers 
completely. All American Tool and Manu- 
facturing Co, 1014 West Fullerton, Chi- 
cago 14, IIL. 


@ PORTABLE PYROMETERS: Suitable 
for plant and lab, instruments are used 
for testing temperatures of molten alumi- 
num, zinc, lead, tin, brass, and other non- 
ferrous alloys before pouring. Specifica- 
tions on thermocouple holders and tips are 
included. Bulletin PPY-1, Wheelco Instru- 
ment Co, 847 W. Harrison St, Chicago 7. 


Au the strength and durability 

inherent in steel are combined—with 

definite economies— in Crapo Gal- 

vanized Steel Strand. Heavy, ductile, 

tightly-bonded zinc coatings, applied 

by the famous @rapo Galvanizing 
Process, provide 
lasting protec- 
tion against cor- 
rosion. 


Ask the distributor 
of Crapo Galvanized 
Products neor you or 
write direct for fur- 
ther information| 


INDIANA 
STCECL & WIRE CO. 


MUN E 


Steel mills and foundries need 
more scrap. 

Not just “production” scrap 
from metal-fabricati ants... 
but also all sorts of iron and 
steel—from all of plants. 

Search your t for this idle 
metal . . . work with your local 
scrap dealer to increase supplies of 
badly-needed iron and steel scrap. 


What to look for... 


obsolete machines, tools and equip- 
ment, no-longer-used jigs and fix- 
tures, worn-out or broken chains, 


wheels, pulleys, gears, pipe, tan 
drums aed Meedaeed canet 


structures. Non-ferrous is needed, 
too! 


McGRAW- HILL 
PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET + NEW YORK 18, WY. 
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Only Bullseye Protectors have the 
built-in curve thot allows 
hand movements n 


bunchin 


aL 
wrinkles, n 
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even in wet weother 
straight-finger style 
tinger mitten style Write 
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UNIVERSAL LEATHER CO. 
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YELLOW TRIANGLE - 


a symbol of Wickwire Quality when you're 
buying wire rope. It’s your assurance of ut- 
most stamina and uniformly dependable per- 
formance ..longer, more economical service 
on the job 

Write for free copy of “Know Your Ropes” 
—82 pages of helpful information on selec- 
tion, application and: correct usage of wire 
rope. Address your request to: Wire Rope 
Sales Office, Palmer, Mass. 


The Colorado Fwet & Iron Corporation, Denver, Colorado 
The California Wire Cleth Corporation, Oakland, California 
” Wickwire Spencer Stee! Division, Polmer, Messachusett: 


WICKWIRE scoaeeg 
( 


BRANCHES IN ALL KEY CITIES 


BOOK REVIEWS 


Management 


incentive Monagement. By James fF. Lincoln 
Published by the Lincoln Electric Co, Cleveland 
17, Ohio. 288 pages. Price $1.00 in USA, $1.50 
elsewhere, postoge prepaid. 


How people can develop as skillful in 
dividuais taking pride in the cooperative 
application of their respective skills 
towards making better products or giving 
better service is the concern in this book 
The main spring of that development of 
skill is incentive, and the fundamental in 
centive in Lincoln's thinking Its recogni- 
tion of that skill and the results it 
achieves in higher pay, greater output and 
lower prices. How we can put this in 
centive into our business life as we do 
in other phases of our life, and how every 
one will benefit thereby is the problen 
and thesis discussed 


Generation 


Generating Stations. By A. H. Lovell. Published 
by McGraw-Hill Book Co, Inc, New York 18, N. Y. 
431 pages, illustrated. Price $6.50. 


Additions to this fifth edition comprise 
new data on gas turbines, improved ther- 
mal cycles, recent cost data, and detalls 
about new circuit breakers, relays, etc 
The text thus continues to constitute a 
prime treatment of the economics and 
practicalities not only of generating sta- 
tions but of distribution systems, inter- 
connection, fault currents, and system 
protection. 


Mathematics 


Tensor Analysis—T and Applications. 86 
1. S$. Sokoinikoff. Published by John Wile: 3 
Sons, Inc, New York 16, N. Y. 335 pages, illus- 
trated. Price $6. 


The subject of tensors can be abstruse 
to engineers familiar only with conven- 
tional callege mathematics and this book 
by no means reduces it to the simplicity of 
trigonometry. However, the author has 
injected in the introduction enough of the 
essence of vectors and matrix algebra to 
pave the way for grasping the meaning 
and potentiality of tensor analysis. From 
there on the subject is developed on a 
self-contained basis so that the latter half 
could be devoted to the application of 
tensor calculus to geometry, analytical 
mechanics, mechanics of relativity and the 
mechanics of deformable media. Problems 
are few and essentially mathematical ex- 
ercises rather than engineering ap- 
plications. 


Electrical Instructions 


Learning Electricity and Electronics Experimentaflly. 
Leonard R. Crow. Published by the Scientific Book 
Publishing Company, Vincennes, Indiana. 525 
pages. 


The general subject of electricity can 
be made quite interesting for 
wishes to learn and master the important 
principles This book, 
principles in our extremely simple manner, 
vtilizes over 130 experiments and dem- 


one who | 


| 


looking at these | 


onstrations to guide the student toward | 


an understanding of the fundamental! laws 
which control magnetic and electric phe- 
nomena 

With a wise insight into the capabilities 
of most science classrooms, the author has 


placed stress on qualitative results rather | 


than the quantitative aspects of experi- | 


mentation. He demonstrates that excellent 
results can be obtained qualitatively 
through the use of crude, rugged, inex- 
pensive apparatus. Many examples 
throughout the book illustrate how funda- 
mental principles play an important part 
in the design, construetion and operation 
of the many electrical machines and de- 
vices employed in everyday use. 
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FOR ANY JOB FROM THE 
SMALLEST LINES TO 
POWER TRANSMISSION LINES 


All P-L Steel Expanding Earth Anchors 
are designed to give maximum holding 
power with minimum installation cost. 


fines with | 
classification 


Write today or contact 
your preferred distributer for informe- 
tion and literature. 


PIEPER-LILLARD, INC. 


ST. LOUIS 22, MISSOURI 


MAKERS OF WIRE STPINGING PULLEYS 


CHAIN BINDERS e 
re aa 


SPREADING 


1T0O0 


ASSEMBLIES 





PROFESSIONAL 


BARKER & WHEELER 


Uulity end Industrial Valuations, Design and 
Cometruction of Power Systems, Water Suppiics, 
Rewerage and Sewage Disposal, Factory Production 
and Cust Control Bystems 


1) Park Mece, New York City 
6 Btate Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Electricity Water Sewage - industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 
4706 Broadway Kansas (ity 2, Missouri 


DAY & ZIMMERMAN, INC. 


Engineers 


Design Construction Management 


Investigations and Reports 


New York Philadeiphia Chicago 


Doble Engineering Company 
Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical Com 
munications 


Office and Laboratory: Doble Park 
Box 344, Beimont 7s, Mass. (6 miles from HRosten) 


Branch Office: 20 N. Wacker Dr. Chicago, Il 


Ebasco Services Incorporated 
Ragineera - Constructors - Business Consultants 


Design and Construction 
Financial and Operating Consuiliation 
investigations and Reports 
Consulting Engineering 


Two Rector Street New York 
Chicago e Washington, D. C 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Laboratory Factory and Field 
Investigations 
Inspections and Associated Services 
Certification 
3 East End Avenue at 79th St., New York 21, N.Y 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Design Surveys Appraisals 
Construction & Maintenance 


Transmission— Distribution-Communication Lines 
Substation, Radio and Television Towers 


48 Griswold St Binghamton, N. Y 


FORD, BACON & DAVIS 


Engineer 


DESIGN . CONSTRUCTION 
VALUATIONS REPORTS 


New York . Philadelphia . Chicago . Los Angeles 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN AND SUPERVISION OF STEAM, HYDRO 
WATER SUPPLY. SEWAGE DISPOSAL 
AND DIBSEL PLANTS 
Reports . Rates . Labor Relations . Safety 
Purchasing . Costs . Laboratory 
New York Reading Washington 
Houston re Philadelphia 


W. C. GILMAN & COMPANY 


Consulting Engineers 


Load and Capacity Studies Rate Cases 
Financial Planning 
Investigations Reports Supervision 


55 Liberty Street New York 5 


HARZA ENGINEERING CO. 
Consulting Engineers 
LF. HARZA 
BR. MONTFORD FUCIK_ CALVIN V. DAVIS 
Hydro Faectrie Power Projects 
Transmistion Lines, System L 
Dams, Foundations, Harbor Structures, 


400 W. 


HOOSIER ENGINEERING 
COMPANY 
Erecting Engineers 


Transmission Lines, Substations 


1384 Holly Avenue, Columbus, Ohio 
327 South LaSalle Street, Chicago, IL 
136 Liberty S&t., New York 


JACKSON & MORELAND 


Engineers and Consultants 


Design and Supervision of Construction 
Reports -- Examinations — Appraisals 
Machine Design — Technical Publications 


Boston New York 


THE KULJIAN CORPORATION 


Engineers @ Constructors 


1200 North Broad St.. Philadelphia 21, Pa. 
Washington, D. C.; Rome, Italy: 
Calcutta, India; Caracas, Venesuela; 

Mexico City, Mexico 


LARAMORE and DOUGLASS, INC. 


Consulting Engineers 
Power Plants 


Transmission Tistribution 
Design Reports Appraisals Rates 


79 Rast Adams Street 
Chicago 3, lilinois 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 


REPORTS APPRAISALS 
DEPRECIATION STUDIES RATE CASES 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway New York 


LUCAS & LUICK 
Engineers 
DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 


LUTZ & MAY 


Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS —DESIGN—APPRAISALS 
1009 Baltimore Kansas City 6, Mo. 


CHAS. T. MAIN, INC. 


Engineers 
Electric, Steam and Hydraulic Projecta, 
Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Bullding 
80 Federal St.. Boston 10, Mass. 


MIDDLE WEST SERVICE CO. 


Practical and Experienced 
Consultants 


20 N. Wacker Drive 


SERVICES 


ARTHUR L. MULLERGREN 


Engineering-Management 


Public—Usilities—Natural Gas 


Kansas City, Mo. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 
Engineers . . Purchasing . . 
Specialists in Financing 
Accounting and Other Operations 
231 So. La Salle St. Chicago 4 


Recording & Statistical Corp. 
BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Prequeney Analyser 
100 Sixth Ave. WOrth 4-8326 New York 13, N. Y. 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 
Financing—Rate of Return 


30 Vesey Street, New York 7, N. ¥. 


SANDERSON & PORTER 


Engineers and 
Constructors 


New York * Chicago * Sen Francisco 


SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn St. 
Chicago, Ill. 


F. W. SCHEIDENHELM 


Consulting Engineer 


Hydraulic Engineering, Hydro-electric Development. 

Water Supply. Flood Control. Engineering Problems 

relating to Water Rights and Water Power Law. 
Appraisals. 


50 Church Street, New York 7, N. Y¥ 


F. A. TUCKER, INC. 


Contractors —Engineers 


specialize in 
Distribution - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 
Main Office—38% Center Street, Rutland, Vt. 
Branch Office—120 East 3rd St., Charlotte, N. C. 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission-Distribution 
Electric and Telephone Lines 
Consultants 


501 York Road, Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design ¢ Construction * Reports « Appraisals 
80 Broad Street, New York 4 
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YOU CHANGE 
YOUR ADDRESS 


Be sure to notify us at once, 
so future copies of ELECTRICAL 
WORLD will be delivered 
promptly. 

Also make certain you hate 
advised your local Post Master 
of your new address so other © 
important mail doesn’t got 
astray. Z 

Both the Post Office and we 
will thank you for your thought: 


below to: Subscription Dept. 
ELECTRICAL WORLD, 330 W.” 
42nd St., New York 18, N. Y. 


ELECTRICAL WORLD 


330 W. 42nd St. 
New York 36, N. Y. 





SEARCHLIGHT SECTION 


LMPLOYMENT CTRL Tah 


UNDISPLAYED RATE: 
$1.20 @ line, minimum 3 lines. 
Te figure edvence 
words os @ line. 


INDIVIDUAL EMPLOYMENT WANTED 


PROPOSALS, $1.20 @ line on insertion. 


payment count 5 everege 


See ag Se & exote & ave 
rote, peyeble in 


OPPORTUNITIES 


INFORMATION: 


BOX NUMBERS count os | line additions! ie 
wadispleyed ods 


ECSENT of 10 W et covment te ents 
in edvance for tour consecutive insertions of 
undispleyed ods (act including propessls.) 


EQUIPMENT WANTED OR FOR SALE Adver- 
tisements ecceptable only in Displeyed Style. 


EQUIPMENT—USED or RESALE 


The odvertising rate is $11.25 per inch fer off 
Gévertising appearing on other then « con- 
trect besis. Contrect retes quoted on request 


AN ADVERTISING INCH is measured % inch 


vertically on one columa, 3 columas—30 
lnches—te @ page. & w. 


NEW ADVERTISEMENTS received by Jon. 18th in the N. Y. C. office will appear in the Jan. 28th issue subject to limitation of spece available 


Corrosion Engineers 


P-2544, Blectrical World 


330 W. 42 St., New York 18, N. Y¥ 


WANTED: Experienced Power Station Engineer. 
POSITION: Assistant to Manager of Power Pro- 
duction with administrative responsibility of op- 


erating central stations totaling approximately 
800,000 kw 


LOCATION: Pennsylvania 


ADVANCEMENT: Excellent for growth on job and 
Promotion im near future. 

EXPERIENCE: 10 years minimum, with at least 
5 years in operation, maintenance or efficiency 
work in large modern steam -electric central sta 


tion. Construction and design experience will be 
consi dered. 


EDUCATION: B.S degree in Mechanical (pre 
ferred) or Electrical Engineering from am ac 
credited engineering college 

AGE: 30-45 


Salary commensurate with qual ificstions 


All applications will be acknowledged. Please send 
personal record to 


P-2136, Electrical World 
3230 W. 42 St.. New York 18, N. ¥ 


LIGHTING ENGINEER 


Experienced lighting engineer, capable de- 
sign, selection and application of lighting 
for generating plants, electric substations, 
industrial plants and office buildings. Ap- 
plicant should be qualified or interested 
in training for handling of all technical 
problems related to lighting engineering. 
Location, New York City. Please furnish 
complete information including age, edu- 
cation and experience record. 


P-2553, Electrical World 


330 W. 42 St.. New York 18, N. ¥ 


ELECTRICAL FIELD ENGINEERS 


Experienced in Construction of Power 
Stations and High Voltage Substations 
required by established consulting engi- 
neers. Location—Middle West. 

P-2004, Electrical World 


20 No. Michigan Ave., Chicago, Til 


ELECTRICAL ENGINEER 


Required by well known Consulting Firm for Design 
of Power Stations and Substations. Familiarity 
with centrel beard and relay applications desirable 
Good opportunity fer graduate with 5 te 10 years 


experience. 
on LOCATION - CHICAGO 


P.2906. Plectrical World 


520 No. Michigan Ave. Chicago 11, I 


| 
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SALARIED PERSONNEL 


WANTED 
SALESMAN or AGENCY 


Experienced in sale of power end distribution 
transformers for Chicago district 
SW-1778, Electrical World 

330 W. 423 St.. New York 18, N. Y. 


ELECTRICAL ENGINEER 


As Assistant Superintendent for Midwest Municipal 
electric and water utility. Experience in design, 
anning and operation of 2400/4160 volt distri- 
tion systems. Knowledge and experience in 
steam generating plants desirable. Age 32 40 years 


P-2881, Electrical World 
330 W. 42nd St, New York 18, N. Y. 


REPLIBS (Bow No.): 
NEW YORK: 8330 W. 42nd &t. (36) 
CHICAGO: 520 N. Michigan Ave. 
SAN FRANCISCO: 68 Post 8t 


(it) 
()) 


POSITIONS VACANT 


ELECTRICAL EN 

Eastern United States for young man with 
actual experience in distribution and electrical 
maintenance work 
experience helpful 


Excellent opportunity for 
advancement 


This position is permanent. Send 


Address to office nearest you | 


IINEER—Position open in | 


Take off and estimating | 


record of experience and education and refer- | 


ences with 
Electri 


application 
al World 


Salary open. P-2910, 


MANAGER 


COMBINATION Uttlity — pre- 
dom 


nantly electric, administrative and sales 
ability important, technical background 
sirable Permanent position and substantial 
opportunity for qualified person. Replies con- 
fidential Submit con te details including 
salary requirements, P-2466, Electrical World 


EMPLOYMENT SERVICE 


SALARIED POSITIONS $3,500 to $35,000. We 
offer the original personal employment serv- 
ice (established 42 years). Procedure of highest 
ethical standards is individualized to your per 
sonal requirements. Identity covered, present 
position protected. Ask for particulars R. W 
Bixby, Inc., 262 Dun Bidg., Buffalo 2, N. ¥ 


$3,000-$25,000. This 


confidential service established 1927, its 


| geared to needs of high grade men who seek 


a change of connection under conditions assur- 
ing. if employed, full protection to present 
position Send name and address only for 
detaila Personal consultation invited Jira 

nayer Jennings, Dept L, 241 Orange S&t., 


| New Haven, Conn 


| Sealed bids 


U. S. Government 


UNITED 
THE 


STATES 
INTERIOR, 


DEPARTMENT OF 
Bureau of Reclamation 
(Invitation No. DS-3617) will 
be received by the Bureau of Reclamation, 
Denver, Colorado, until February 5, 1952, 
and then publicly opened for furnishing one 
30,000-kva, 13,800-volt, 3-phase, 60-cycle, 
hydrogen-cooled, 
condenser with control equipment for Gering 
substation, Transmission Division, Ne- 
braska, Missouri River Basin Project. De- 
livery is desired within 860 days. For par- 
ticulars, address Bureau of Reclamation, 
Bullding 53, Denver Federal Center, Den- 
ver, Colorado 


January 14, 


de- | 


outdoor-t ype synchronous | 


UNITED STATES DEPARTMENT OF 
THE INTERIOR, Bureau of Reclamation. 
Sealed bids (Invitation No. DS-3616) will 
be received by the Bureau of Reclamation, 
Denver, Colorado, until February 5, 1952, 
and then publicly opened for furnishing 
generator-voltage switchgear assemblies ; 
distribution transformer; and generator- 
neutral grounding uilpment for Canyon 
Ferry Power Plant, issouri River Basin 
Project. Delivery is desired within 600 days. 
For particulars, address Bureau of Recla- 


mation, Building 53, Denver Federal Center, 
Denver, Colorado 


WANTED 
Two (2)—Motors, T.E.F.C., 
2300 V., 200 H.P., 1750 R.P.M. 


W-2917, Electrical World 
330 W New York 18, N. Y 


42 St 


COPPER CABLE WANTED 


2500 feet, 600 volt, 300 MCM— 
RH-RW Cable. 


W-2959, Electrical World 
330 W. 42 Street, New York, N. Y¥ 


What is YOUR 


Problem? 


Competent men for your staff? 
Employment? 
Or, are you looking for —or 
en business opportu- 
ial interest to men 
in vee ieier served by this 
ublication? 
e solution of a ” o- 


aie ca 
Fret among <_ os of 
Electrical World. You can get 
their attention—at small cost— 
th an advertisement in the 
Searchlight Section of 


ELECTRICAL WORLD 
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SUBSTATION EQUIPMENT 
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D 0-37-40 
2. FHKO-139-750 MVA 


BREW, WOLTMAN & CO., INC. 
$2 Church St. New York 7, N. Y. 


Seven (7) New Motors 


150 H.P., 1180 R.P.M., 220/440 volt, 3 ph, 
60 cycle—designed for 30° angle operation. 
Can be converted to horizontal. 

FS-2930, Electrical World 
330 West 42nd Street, New York 36, N, ¥ 


FOR SALE 


3—New 3 Hp, 1 phase, 60 cycle 110/220 
volt, type WZS, Splashproof, 1200 rpm, 
revulsion start induction run, Fairbanks 
Morse Electric Motor. Price ecch $283.80 
Fob. Carmi, Ill. 


2—New 5 Hp, | phase, 60 cycle 110/220 
volt, type WZS, 1800 rpm, Splashproot, 
Repulsion start, induction run Fairbanks 
Morse Elec. Motors. Price each $235.86 
Fob. Carmi, Ill. 


Contact: 


TERLEX CO., 
BOX 207 


INC. 


CARMI, ILL. 


WORLD'S LARGEST INVENTORY 


a> § 


MOTORS—GENERATORS—TRANSFORMERS 


and Guoranteed Rebuilt 
1 H.P. to 2500 H.P. 


P.O. BOX 51, ROCHESTER 1, N.Y. 


ying 
Good USED Equipment 


is frequently the difference be- 
tween having equip 
ment or doing without it. 
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SEARCHLIGHT SECTION 


DIESEL POWER 


IMMEDIATE SHIPMENT 
UNIT CAPACITIES—10 TO 1875 KVA 
A.C.—50 AND 60 CYCLES 
VARIOUS VOLTAGES 


A eee OF OUR INVENTORY 


file 


0.c. UNITS ALSO AVAILABLE 


A. G. SCHOONMAKER COMPANY, INC. 
ENGINE DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


FROM AVAILABLE STOCK 


TURBO Copano MOTOR GeneRaToR SETS 
Qu KW Make 
1—#000 
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RANSFORMERS—60 Cycle 
Make 
on ire 


PY 10B 480 ae doer. 
SYNCHRONOUS CONDENSERS 


Make Type Volts Speed 
2400/4150 600 


4 535: 


te 
< 
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Pitta. 
GE. 


—— 


Ess 


oe” | 
COMPANY, INC. 


OFFICE & SHOP 
51 Howell St., Jersey City 6, N. J. © 


Trrr 


MIGELYEA 


BOUGHT AND SOLD 


We carry a large stock of transformers, and invite your 
inquiries. New Yransformers built to your specifications. 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign all makes and sizes. 
One Year Guarantee. 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA'S USED TRANSFORMER CLEARING HOUSE” 
SINCE 1912 CINCINNATI 27, OHIO 
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TRANSFORMERS 


MOTOR GENERATOR SETS 
1—1500 KVA Whse., 3 Ph., 33,000/66,000-240/480V, 


1—1000 KW G.E., 600 V. 514 RPM, 4000V Syn. 
= Fie BY aes. 275¥, 900 R.P.iM., 220 V. 
6 KVA West.. | Ph.. 220, Motor 3Ph.. 
fo 150 KW G.E., 125/250V. 1200 RPM, 2300 n. 
1 75 KW Crocker Wheeler, 250V, 1200 RPM oe 
4150V Syn 
SLIP RING MOTORS 
1—2500 HP G.E.. MT. 257 RPM GE00V. 
i— 250 HP West.. CW. 600 RPM, 440V. 
\— 200H.P.. Else. Mach, 720 RPM. 3 Phase 60 SYNCHRONOUS CONDENSER 
hp 2200V. Totally Enclosed Fan Cooled Out 1—2500 KVA Whse., 720 RPM, 2200V with 0.C. EXC. 
Large Stock of Ac. and D.C. Equipment 
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LETTERS TO THE EDITOR 


1951 The Low Point? 


To the Editor 

We are hopeful that 1951 marked 
the low point in our resources vs sup- 
ply situation in the Northwest. If the 
Federal program proceeds reasonably 
as planned, the situation definitely will 
be improved by 1953, even considering 
the aluminum expansion now pro- 
posed. Approval by FPC of a license 
for Tacoma’s Cowlitz Project will help 
ease the situation. Tacoma has some 
hopes of getting some of the genera- 
tion completed in time for the winter 
peak of 1953 

In general, I agree with the Secre- 
tary of the Interior that defense loads, 
particularly aluminum, should be al- 
located to hydro areas to the extent 
that full could be 
under median water conditions. 


rendered 


The 


service 


BPA'’s Weekly Stream Fiow Data 


load depending on median water con- 
ditions, as distinguished from critical 
water conditions, should be on an in- 
terruptible basis. Such interruptible 
loads could be served on the average 
about 70 to 75% of the time 

It seems to me a sound policy to 
put in a somewhat larger installation 
of aluminum facilities for 
70 to 75% use of hydro, which would 
otherwise be wasted, rather than to put 


reduction 


in somewhat smaller amount of reduc 
tion capacity which 
continuous use ol 
haustible fuel 

If the program is scheduled on the 
70 to 74¢ then 


would require 


gas or other ex 


basis of operation, 


162 


some curtailment would be anticipated 
and scheduled 
emergency, 


In the case of extreme 
additional production 
would be possible by curtailment of 
other, at that time less essential, uses 

Last fall, except for periods in Sep- 
tember and November, water condi- 
tions were exceptionally good, so that 
it was possible to serve all of our in- 
terruptible loads with only a very 
minor amount of curtailment for two 
weeks in September. The season is 
still not very advanced and although 
conditions in December were ex 
tremely good, we are not in the clear 
throughout the season. 

Enclosed 
the load and resource situation in the 
Northwest. It is brought up to date 
weekly by us. It that total 
stream flows during the middle and 
latter part of September were heading 
sharply downward at a level below 
critical. Since then stream flows have 
been far critical but in 
November stream flows were heading 
very sharply downward again. In De- 
cember we had extensive rains and 
succeeding charts will show reversal 


upward 


is a chart which covers 


shows 


in excess of 


Wm. A. Dittmar 

Power Manager 
Bonneville Power Administration 
Portland, Oregon 


A Slip of the Pen 


To the Editor; 

We beg to call your attention to an 
apparent the figures con- 
tained in the opening paragraph of 
your editorial on page 87 of the De- 
cember 3rd tssue 

We 


article 


error in 


started to quote from. this 
However, when we did some 
figuring we found that one statement 
does not seem to stand analysis. Ac- 
cording to our calculations, it would 
be necessary to use 1.968 kwhr per 
man hour in industry and commerce 
(instead of 1.85) if “11 times greater” 
consumption was registered, as com- 
pared with farm usage. 

Fortunately, probably few of your 
readers will detect this error, which is 
very easy to make. The small miscal- 
culation detracts little from the gen- 
eral the editorial. 

Please accept my compliments with 
regard to this “special report” issue 
It contains a wealth of information 


excellence of 


January 14, 


How you editors are able to compile 
and publish so much data and informa- 
tion with so few is certainly 
amazing. 


“slips.” 


P. P. Pine 
Engineer-in-Charge of Power Sales 
San Diego Gas & Electric Co 
San Diego 12, Calif. 


e@ if the phrase had read “11 times 
as much” instead of “11 times greater,” 
Reader Pine would have found no 
error. For this lesson in exactitude of 
phrasing we thank him. 


Farm Market Survey 


To the Editor: 

The story about the future farm 
market on p 103-118 of the December 
3 issue of Electrical World merits a 
blue ribbon. I can appreciate what it 
takes to gather material for such a 
fine editorial job. Naturally, | would 
like to have seen a tew pictures taken 
in Minnesota. 

At our Minnesota Electric Farm 
Exhibit at the State Fair we prepared 
ten panels of pictures taken on elec- 
trified farms and they proved to be as 
interesting to the crowds as any of 
the exhibits. If at any time in the 
future you prepare any copy on the 
farm market and want some pictures, 
please drop me a line. 

A. H. Kessler 
Executive Secretary 
North Central Electrical Industries 
Minneapolis 2, Minn. 


@ Next time we'll use some pictures 
from Minnesota. 


Neilsen Method 


To the Editor: 

In the December 10, 1951 issue, 
page 3, you mention the Neilsen back- 
pressure-arm-lift method of resusci- 
tation. We are interested in this 
method for our students. Could you 
tell me where I can obtain a descrip- 
tion of the method? 

W. W. Lewis 

Professor of Electrical Engineering 
Union College 
Schenectady, N. Y. 


* Write to the National Headquarters 


of the American Red Cross at Wash- 
ington, D. C. 
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High Standard Vorformance 


iS BASED ON SOUND DESIGN 


LLIS-CHALMERS NETWORK trans- 
formers have met the highest 
standards of network systems for 
over 24 years. That statement is 
backed up by the men who specify 
and buy network transformers on 
the nation’s great utility systems. 
To simplify your application prob- 
lems, Allis-Chalmers builds all three 
basic types: oil filled, Ch/orextol li- 
quid filled and new sealed dry type. 
Network transformers totaling over 
1% million kva are now installed. 
For more information contact 
your nearby A-C sales office or write 
to Allis-Chalmers, Milwaukee 1, 


Wisconsin, for Bulletin 61B6152A. 
A-3569 


Chiorextol is on Allis-Chalmers trademark. 


1. Compact low-loss design. Thermal 
capacities are high even for severe load 
conditions. Sturdy, time-proven core and 
coil construction meets repeated short- 
circuit stresses of network operation. 


2. A safe, dependable no-load tap- 
changing mechanism engages all three 
phases at once. Handle inserted through 
2-inch opening in the cover operates the 
tap-changing mechanism and cannot be 
removed unless it is in positive tap posi- 
tion. Cover entrance eliminates packing 
gland maintenance. 


3. Welded main cover and switch com- 
partment help eliminate gasket mainte- 
nance. Shot-blast cleaning, three coats 
of baked-on phenolic base paint formu- 
lated for high water resistance, and 
compound treatment of base areas give 
supenor surface protection 


ALLIS-CHALMERS 


Network Transformers — Over 1,000,000 KVA Installed 
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Completes first 20 years on this job 


—_ TWENTY YEARS of service in the first turbine installed 
by a midwest power plant, the original fill of NONPAREIL 
Turbine Oil is still on the job. There’s no retirement in sight 
for this veteran. 

During this time the acidity number has never exceeded 
0.10 mg. KOH’ gm. Removal of the oil for treating or for 
cleaning of the turbine lubricating system has never been 
necessary, and make-up requirements have remained at a 
minimum. That's low-cost, trouble-free turbine lubrication 

. . the same kind of lubrication these plant operators are 
getting in three newer turbines with NONPAREIL. 


There's no time limit on results like these when you use 


STANDARD oi1L company | STANDARD 


NONPAREIL. It’s guaranteed in writing to last as long as the 
turbine itself, and the neutralization number is guaranteed 
never to exceed 0.15 mg. KOH’ gm. For low-cost, trouble-free 
lubrication of your turbine, ask your Standard (ii lubrication 
specialist to explain the advantages of NONPAREIL. Let him 
show you operating records covering periods of continuous 
service well over twenty years. Call your nearest Standard 
Oil Company office. Or write: Standard Oi! Company 
(Indiana), 910 South Michigan Ave., Chicago 80, Ill. 


(Indiana) 





